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ABSTRACT

This book-is intended as a final report on those

activities and institutions supported through the Nationalr Science
Foundation's College Science Improvement Programs (COSIP A & B),. and

as. a reference to current d=velopments ‘in undergraduate science

education. In the first ma jor subdividépa/of this work are included

project abstracts for the two progranm {:ments, COSIP A (individual
“instructional projects in‘u—year colleges) and COSIP B s
(interinstitutional projects in 4-year colleges), presented in )
alphdbetical crder. A second section consists of a comprehensive

index utlllzlng 1,916 descriptive statements which permits ready’

reference to undergraduate activities at colleges and unlver51t1es
throughout the United States. (Editor/CP) . -
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* FOREWORD

This book 1s intended to serve two functions It 1s presented as a final .
report on those activities and institutions supported through the National
~  SciencerFoundation’s College Science Improvement Programs (COSIP A & B),
and as a reference to current developments in undergraduate science -
education, . .
: The book has two major subdivisions. The first includes the project
abstracts for the two program elements, COSIP A (individual institutional
* projects in 4-year colleges) and COSIP B (interinstitutional projects in 4-year
colleges), presented in alphabetical order by institution. The second., and
perhaps more generally interesting major section. 1s a comprehensive index
. which permits ready reference to undergraduate science activities at these
colleges including. but not imited to. those activities supported under COSIP
The index contains 10,305 separate key word permutationg derived from
1,916 descriptive statements. Directions for using the.index are given on
p. 103 )

* The _project abstracts and indexing statetnents were prgpared
mdependentl\ by the directors of individual projects, but discusséd and
refined at a meeting of all directors held 1n Washington, D C., March 26 22,
1974. The index 1tself wag developed by Chemica] Abstracts Service,
Columbus, Ohio, from the statements submitted by the project directors -

' The College Science Improvement Programs was conceived in the post-
' sputnik era as one of a number of Federal Government responses of concern .

for the Nation’s scientific strength and welfare. Its primary ‘purposes were to A
enhance the science capabilities of predominantly undergraduate colleges and
universities and to increase the capacity of these institutions for corftinuing .
: self-renewal.- '
It was the Foundation's intention through COSIP to provide aggressive X
institutions with a competitiye incensive for orderly long-range development

of their science programs. The intrinsic scientific and educational soundness

of specific activities proposed was therefore not the sole criterion for award.

_ High priority was given institutions that exhibited plans for coordinated

. development from careful consideration of the existing situation and future .
potential. > . ;

Within such an unusually broad framework of programmatic. objectives

few proscriptions vere placed on the precise nature which COSIF support -
might take. As a consequence. a highly diverse set of project activities
.resulted. Projects frequently focused on curriculum strengthening by
upgrading laboratories with new instructional scientific equipment, together
with upddtmo old, or introducing new, course offerings. Existing faculty=""-
received retramning and new faculty were employefl where curriculum’
expartsion was deemed necessary  Increased involvement of students in
independent  research and or field activities {with an emphasis on

“relevance”) was quite common,

. A typical grant involved the direct cost expenditure of $225,000 in NSF +

fun(ls and $100,000 1n local funds over a 3-year period A total of 160

individual institutions received broadly based developmental del‘(lS worth

nearly 831 milhon under COSIP A.In addition, 23 grants for $2.2 million were

+* awarded for consortium activities under COSIP B. During the program’s
Iifetime, which extended from 1967 to 1973, 1t reached 25 percent ofats mr;,,vt
population, the predomindtely undergraduate-colleges-and umversities.

) EMC ' Ruth Ann Verell and Ruhs’rt F Watson, Irhmrs
. {‘ il
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. Allegheny College s
. Amherst College 4
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. Bennett College

. Berea College

. Bluffton College
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. Carleton College

. Central State University-Ohio

. Central State Universny-Oklahoma
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. Christian Brothers College
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. Corniell College

. Davis and Elkins College

. Denison University
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. De Pquw University
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. Drew University ’

. Drew University
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. East Carolina-University ’
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. Eastern- Washington State College
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Franklin and'Marshall College =~ . |
Franklin and Marshall College
Furman University

Gettysburg College.
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Grinnell College

Gustavus Adolphus College

Hamline University

Hampden-Sydney College
Hampton Institute
University of Hartford
Harvey Mudd College
Heidelberg College

Hollins College

Hood College

Hope College

Humbdldt State University
llinois Wesleyan University
Juniata College

Kenyon College

King College

Knox College .
Lawrence University
Lincoln University
Louisiana Tech University
Luther College

MacMurray College

Manchester College

Manchester College

Marquette University .
Maryville College . .
Mary Washington College .

Miami University

Middlebury Cdllege

Millsaps College °
Minot State College .
The Monmouth College
Morehouse College
Morgan State College
Mount Holyoke College  +
Nebraska Wesleyan [University
North Carolina Central University
The University of N.C.-Gaeensboro
University of North Dakota
Northeast Louisiana University
Northern Arizona University
University of Northern lowa
North Georgia College

Oberlin College

Oberlin Collegé

Ocerdental College v
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118.
119.
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" 126.
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129.
130.
131.
132.

133~

134.
135.
136.
137.

Ohio Northern University

‘Ohio Wesleyan University

Old Dominion University

Portland State University’
Providence College

University of Redlands

Reed College

Ripon College R

Rollins College

Roosevelt University

Rose-Hulman Institute of Technology

Rosemont College

St. Andrews Presbyterian College
Saint Joseph’s College

St. Lawrence University

Saint Mary’s College

Saint Olaf College

Saint Peter’s College

Savannah State College

Simpson College -

S.D. School of Mines & Technology
South Dakota, University of
Southeastern Mass. University
Southwestern at Memphis
Southwest Texas State University |
Spring Hill College )
Stephen F. Austin State University
Stetson University

Susquehanna University
Swarthmore College

Sweet Briar College
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138.
139.
140,
141.
142.
143.
144.
145.
1486.
147.
148,
149,
150.
151,
152.
153.
154,
155.
156.
157.
158.
158,
160.
161.
162.
" 163.
164.
165.
166.

Tennessee Technological University
Tougaloo College

Trinity College

Trinity University

University of Tulsa

Tuskegee Institute

Upsala College

Valley City State College
Vermont, University of

Virginia Military Institute
Virginia State College

Wabash College

Washington College

Washington and Lee University
Weber State College

Wheaton College

Widener College

Wilkes College

Willamette University

William and Mary, College of
Williams College

Winona State College )
University of Wisconsin-LaCrosse
University of Wisconsin-Milwaukee
Wittenberg University

Wofford College

Wooster, The College of

Worcester Polytechnic Institute
Worcester Polytechnic Institute
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167, Ambherst College
Mount Holyoke College
Smith College
Williams College

168. Associated Colleges of
the Midwest (ACM)

* Beloit College ~
Carleton College” ~
Coe College .
Colorado College
Cornell College’
Grinpell College ’
Knox College -
Lawrence Umversity
Macalester College
Monmouth College
Ripon College
St. Olaf College

169. Same as 168

170. Same as 168

171. The Atlanta Unmversity Center
Corporation \
Clark College
Morehouse College
Morris Brown Gollege
Spelman College,

Atlanta Umversity-Advisory

172. Austin College
Bishop College
Dallas Baptist College
Texas Wesleyan College -

173. Great Lakes Colleges Association
. Albion College

Antioch College

Denison University

' DePauw University

Earlham College

Hope College

Kalamazoo College

Kenyon College

Oberlin College

Ohio Wesleyan University

Wabash College

Wooster, College of .

176

Consortium for the Advancement of
Physics Education (CAPE)

Bethany College
Fgrt Hays Kansas State College
Kansas State College at Pittsburg
Kansas Wesleyan University
Southwest Missouri State College
William Jewell College

Kansas State University-Advisory

. Amherst College

Hampshire College

Mount Holyoke Colldge
Smith College ‘
University of Massachusetts

Arkansas College

Bethel College

Henderson State College
Lambuth College

Lane College

Memphis State University
Quachita Baptist University
Rust College

State College of Arkansas
Union University

. University of Tennessee-Martin

177.

178.

Middle-Atlantic Educational and
Research Center (MERC)
Frankhn and Marshall College
Juniata College
Lebanon Valley College
Messiah College
Wilson College

Franklin Pierce College
Keene State College
Mount Saint Mary College
New England College
Notre Dame College
Plymouth State College
Rivier College

Saint Anselm’s College |
Suffolk Umversity

University of New Hampshire—
Advisory .




179. Vantuna Consortium

California State College-

. Fullerton ,

" Occidental College

Pomona College

San Fernando Valley State
-College

University of California—
Santa Barbara

b

-

./ 180. Pacific Northwest Association

‘

182. Megedith College

for College Physics - ,
Sixty Institutionsg T Higher
Learning in the States of:
Alaska
Idaho
Montana ¢
Oreg'on .
* _+ Washington

-

181. Malheur Envnr.onmental Fleld_./

Station Consortium
Blue-Mountain Cmty College”

.., Central Oregon Cmty College

v

Clackamas Cmty College
Eastern Oregon College
George Fox College
Lewis and Clark College
Linfield College
Linn-Benton Cmty College
Mount Hood Umty College
Oregon College of Education
* *Oregon Techpical Institute
Pacific University
Portland State University
Southern Oregon College
Warner Pacific College
Willame#te University

Umversxty‘of Oregon -Oregon
State Umverélty-—/\dvnso

Saint Augustlne s Col

¥incent College
Seton Hill College

.

185. Emmanuel College: N

Slmn/wns College -

_186. Southern College University

Union
Birmingham-Southern College
Centenary College of Loujsiana
Centre College of Kentucky
Emory and Henry College
Fisk University
Hendrix College
Millsaps College
Southwestern at Memphls
The University of the South

Vanderbilt Unyversity—Advisory

187. Tech Agua D'evelopment Consertium

188. Bethel College-

189.

Belmont College

David Lipscomb College -
Fisk University

George Peabody College

Middle-Tennessee State University

Tennessee Stdte A & I University

Tennessee Technological University

Trevecca Nazarene College -
University of the South
Vanderbilt University
Western Kentucky University

J :

Carson-Newman College

" David Lipscomb College

East Tennessee State College
Hiwassee College *

Knoxville College

Middle Tennessee State Umversxty
Terfiessee State A & I University

e

“Tennessee Wesleyan College

University of Chattanooga
University of Tennessee-Martin

[

University of Tennessee—Advisory
5t

Knoxvi}le College '

University of Tennessee—Advisory
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ALBION COLLEGE, .Albton, Mich. 49224. Russell Aiuto, Asst. Prof. of
< 1 Biology. 5L7-629-5511. Ext. 299.

+ L]

Grant GY-5361 was a one year pilot.program to evaluate five prégram categories
in undergraduate science educ'atlon 1n blology and physics. Thege five programs were:
(l)ahunnxconununlcanons.(Z)deparunentalevaluanon;(3)vish1ngscxennsts;(4)pre-
college; (5} faculty and curriculum development. The entire program was an attempt to
integrate sources of information dealinggrith pre-coilege', undergraduate, and post-
graduate.science education at a single indtitution. In all five instances, these programs
have been continued in various forms beyond the grant year (1969-1970). THree areas
were particularly successful. Particular progress was made 1n curriculum develop- -
ment by the institution of greater opportunities 1n science for non-science students.
Becaug€ of the tmpact of the visiting scientist program, & greater number of prestigious
scienti1sts are brought to the campus each year through the use of institutional funds
than heretofore. The colleague relationship developed with selected high school science
teachers has been maintained. The limitations imposed by the methdde selected for
’ departmental evalua‘tlons (two "outside'’ evaluators) did not result in much sigmficant
change with respect to departmental activities. ,The alumm communfcgtlon program
was the least successful, since its major goal was to utilize the expertise of science
alumni and most of the year was spent accumulating lists. This has been mgTre suc-
cessfully accomplished tl:u'ough' the facilitieg of the college alumni office than through
the individual depdrtments. It was feit that the principal contributlons of the program
wére an increased appreciation of student and fatulty research, and a more responsi-
ble curricular philosophy for ?on-science students.

4 . .
" ALLEGHENY COLLEGE, Meadville, Pennsylvania 16335, Or. Richard L. Bivens,
2 Associate Professor of Chemistry, (814) 724-5363. -
s The purpose of the project was to accelerate the development of the curricula of

the siX particip@ng departments, to expand the ‘undergraduate research program, to
provide opportunities for faculty professional development and to stimuiate the deéve lop-
ment of a sense of professional dedication in majors. A number of courses and
laboratories were compietely revised or redesigned, resulting in increased efficiency
of learning and teaching. The blology department has completely reviQ:d its curriculum,
while mathematics, chemistry, physics and psychology have changed several courses each.
Several departments arg now teadting courses by the Keller Method and other

+ experimental teaching methods. The geology department has developed a program with
several graduate schools to accelerate student progress toward advanced degrees. The
number of students participating in undergraduate résearch projects has Increased
dramatically, largely as a consequence of sequipment purchases and expanded |aboratory
facilities. Faculty research and professional growth were greatly enhanced by
released time, leaves of absence for study at other institutions and with interaction
with visiting ecientists. The visiting scientist program in the mathematics and
psychology departments has been so successful in terms of stimulating both faculty and
students and in providing a regular source of outside evaluation of the departments
that every effort wiil be made to continue the program. Another successful program
for several departments has been the increased attendance by faculty and students at
regional and national professional meetings. Students return from these excited
about their field and eager to try some resedrch projects of their own. In some cases
students have made their own paper presentations at these meetings. All'of the
benefits of CoSIP have been realized at a time wheh an unexpected increase of student
enrol iments in science courses of more than 30% occurred. The science division is now
in a position to attract more outside sources of financial support as a result of
CoSIP. The major benefit of the project was the Increased activity and morale of
faculty and students which should manifest itseif for many years.

-
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AMHERST COLLEGE, Amherst, Massachusetts 01002
3 Prosger Gifford, Dean of the Faculty, 413-542-2333

, The COSIP grant to Amherst College focused on a development plan for three depart-
ments: Biology, Chemistry and Physics. The components of the plan included visiting
professors, faculty released time, purchase of new scientific "equipment and renovation
of laboratory facilitieé?"fgs-zisiting professors encouraged new ‘approaches to research
problems and helped to create and experiment with new courses or course modifications.
The departments also provided released Jpdme equivalent to one full semester to each
faculty member during the grant period to help reyitalize and reorganize departmental
\ andinterdisciplinary offerings. Biology laboratory space was renovated to improve

facilities for experimentatiom in studies in the cycling of plant poisons through the
food chain. Equipment for a ehemistry course directed. to establishing the physical
bases of chemistry and employing many of the modern techniques of the professional
research scientist was purchased. Equipment also was obtained for two new courses in
Physics, one dealing with tools and techaiques of modern physics and the other with
electrical measurements and electronics. The IBM 1130 computer syst<jp used by the
science departments was expanded and through COSIP funds a central processor and printer, .
remote terminal,stations and plotter unit attachment were added to the College system.
The monies in each of the above categories have served to strengthen substantially the
teaching of science at Amherst College. We have brought’ several new areas of science
into the curriculum, we have built solidly upon our tradition of interdisciplinary
teaching in the sciences, and we have prpvided the capability for ‘sophisticated student
honors work in several major scientific disciplines. The goals for which we sought
COSIP support have been in large part reached, and more important, the gains achieved
through the use of COSIP monies will become a continuing and integral part of our
science curriculum. . .

%W .

ANTIOCH COLLEGE - YELLOW SPRINGS o

- Yellow Springs, Ohio 45387 Lt 0
: T. C. Holyoke, Professor of Matbematics (513) 767 - 7331, ext. 436

There were gixteen distinct Project activities, not directly related to one

another, ranging over a wide variety of disciplines and involving a variety of

' immediate purposes and methodologies.. Eight of these activities crossed disciplinary
boundaries significantly, six dealt.primarily with social science, eight dealt primar-
ily with natural science, and three made substantial use of outside consultants. One
was devoted primarily to faculty research, eight to combined faculty-student research,
and four to student research under faculty supervision. Most of the research made use
of equipment which could not have been purchased without'the help of the Project
grant. Five activities involved the specific development of new courses., The Project
was undertaken in conjunction with a reorganization of the natural science division
designed to promote interdisciplinary activities and social awareness related to sci-
entific and technological endeavors, build up the natural science faculty, seek new
approaches to and new styles of conducting science education, and attract students to
scientific study. Not all of these goals were attained to the fullest possible
extent, and recent special difficulties have had an adverse effect; but 1t seems clear
that the Project helped Antioch move taward its goals and to weather the difficulties.
There is close interdisciplinary cooperation among natural science faculty and some
such cooperation among social science faculty and between the two areas. Interdisci-
plinary courses have arisen and continue. Attention to matters of social awareness
has found and maintains a place in the science’curriculum. Greater student involve-
ment in research has added a valuable dimension to scientific education that, although
diminished since Project termination, nevertheless continues to have a place in the
program. And the usual enrichment of courses due to faculty involvement)in research
has taken place here as expected. -

Aruitoxt provided by Eic:
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AUGUSTANA COLLEGE. Sioux Falls, South Dakota 57102 Sven G. Froiland, CHairman,
5 Divisjon of Natural Sciences, 605-336-4712 I

A new phase in science education at Augustana College was initiated with the
COSIP grant through faculty summer research opportunities, faculty improvement through
supplementary grants for sabbatical leaves, development of multidisciplinary courses,
additiqn of a Computer Center Director, a greenhouse-live animal room techpician, and
an electronic equipment workshop technician. Junidr faculty members of ht departments
in Natural and Social Sciences were awarded summer grants for active research programs .
over a three-year period. Senior faculty were provided opportunities for updating with
semester or full year sabbatical leaves at major universities. The departments of
psychology, sociology and economics developed a multidisciplinary course. An earth
science program was introduced. Several staff members weye added including a full time . ,
Computer Center Director, plus twotechnicians to relieve faculty of routine responsibil-
ities such as equipment preparation. The overall effect én all eligible departments has
proven to be most beneficial, reflected in attitudes of faculty, administrators and stu-
dents toward research as an instructional tool. Release from routine non-teaching or
research tasks allowed the faculty to devote more time to tegching-research. With the
1mpetg§,p?%i?ded by this‘grant, a second phase in the college's science program was
implemented and paved the way for securing a second COSIP grant ‘which made possible the
continuation of emphasis on faculty development and faculgi-student team,research pro- .
grams. Although it is difficult to document or quantify the increased interest of -
faculty and students 1in research and scholarly activity, there has been a_significant
improvement in attitude toward and participation in scholarly activities throughout the
campus commmity in science and non-science disciplines alike.

" AUGUSTANA COLLEGE. Sioux Falls, South Dakota 57102 Sven G.:Froiland, Chairman,
6  Division of Natural Sciences, 605-336-4712 - 4,

. s

The continuing development of Augustana College's science program w;; substantial-
ly aided by providing support for academic year and summer faculty and *student- research
programs and interaction, support for hiring a statistician-methodologist, development
of a Senior Honors Program in Mathematics, initiating computer-based instruction in all
science departments, enhancing multi-disciplinary audio-visual-tutorial instruction, and
a visiting scientist program. .The grant markedly affected the concept of teaching-
research as the best approach to science education through involvement of individuals
and teams of both facugty and students in activesresearch in eight Social and Natural
Science departments. The statistician-methodologist has substantially aided instruc-
tion and :ndividuals and departments in establishing research activities plus computer
applications. The Mathematics Honors Program has significantly increased interest in
and improved the quality of:mathematics instruction and research. Remote terminals have
been added to dach science department to facilitate computer based instruction in all
disciplines. Several audio-visual tutorial programs have been impfemented,‘moStly multi-
disciplinary.’ Visiting scientists were engaged for semester assignments. The grant was
administered by an elected committee representing each participating department,
changed annually to imyolve faculty in implementation and to increase interest in the
programs, It has increased student interest in research and revitalized faculty by
active participation and involvement in communicating results of projects to peer
groups. The grant has affected all eligible departments, enabling them .to maintain a
continually evolving program of teaching-research and insuring updated instruction.

)

RIC 4 _ 1 ? % ' 13




S

e 2 .. 18

.

1]

AUSTIN COLLEGE. S¥lerman, Texas 75030. Frank C. Edwards , Dean of Educational |
7 Research and Development and Professor of Chemistry. ph. 214/892-3101.

i,

The National Science Foundation (with the National Endowment for the Humanities) is
helping to fund the Austin College Total Institutional Project to restructure the entire insti-
tution to make It more responsive to iddividual student needs and to tnfuse self-renewal
efforts on a sustained basis. The Project alds implementation of the new educational pro-
gram calle@IDEAS (Individual Development: Encounter with the Arts and Sciehces) by~
gupporting the restructuring of educational programs in the entire curriculum. Science is
glven a new fundamental role, partly thfougjh three new interdisciplinary core programs:
(1) Communication/Inquiry--a course where entering students work in small groups with
shared faculty and student leadership, using a contemporary problemtopic as a vehicle to
develop skills of intellectual inquiry with a value, orientation plus oral and written skills;
(2) Heritage of Western Man--a three-course sequence studying the past in relation to the

“present and future of Western man, team-taught by faculty from the sciences and humani-

ties; and (3) Policy Research--attacks by interdisclplinary groups of upper-level students
on soclial {ssues to develop alternative policy solutions, using the students' knowledge in
the sciences and humanities. Individual Development, a personalized advisory system
glves each student the primary responsibility for his own education through a2 mentor rela-
tionship and support services. In revamping the traditional undergraduate college educa-
tion, new educatipnal technologles are also used including interactive computer usage and
televised instruction through a consortium of colleges and universities.. Cne of the more
controversial techniques is the use of psychological tools including a computerized per-
sonality profile for facilitating understanding of self, others, a groups and in lubricating
the processes involved in attitudinal change. Many new sm-?its are involved; unified
around the concepts of individualization, the changing nature of the educational task,

and meeting the needs of the future.

» P !

BALL STATE UNIVERSITY, Muncie, Indiana, 47306. Dr. Robert L. Carmin, Dean,
2ollege of Scientes and Humanities, 317-28531{0U2. '

« The Departments of Geography and Geology, Chemistry, and Physics proposed
to enrich *their undergraduate science instructional programs, accelerate the de-
velopment of expanded undergraduate research programs, and enlarge off-campus
study capabilities. The basic goals were accomplished and enhanced through the
assignment of liberal -research and supervision time to faculty, undergraduate
student research projects, publications, creative activities, and participation

" at scientific meetings; in genergal, a substitution of latitudinarian studeft re-

search habits for something $ound, deep, and weld defined. The programs utilized
visiting lecturers; improved the quality and quantity of lecture demonstrations;
provided foi more efficient and mobile summer field studies; offered short 5 to
10 day credit courses, taught by experts; supplemented «field experiences; pro-
vided field wvehicles and procured excess property equipment. COSIP singularly
strengthened undergraduate research and presulted, for example, in Chemistry-being
able to report a total‘of 29 research papers and publicdticns, two research proj-.
ects in ehemical education which produced 36 cassette tape recordings and written
outlines of chemical concepts, and four 8 mm. soynd movies showing stereochemical
concépts. Physics, along with 9 publications and 26 student projects, has de-

*veloped a catalogue of lecture demonstration assemblies plus particularization

for 13 new demonstrationg. The availability of governmental excess property: has
been an exemplary source for creativity, ingenuity, and amelioration, especially
for Physics. Geography and Geology, by purchasing and altering two new vans, has
enhanced 'its field studies which were also successfully translated into concen-
trated summer study by students during two weeks.of participation and supplemental
field experiences beyond regular course requirements. The short concentrated
course offerings were probably the most successful part of the program for Geog-
raphy and Geology. COSIP has been a synergetic force in the academic life of
this university.




BEAVER COLLEGE, Glenside, Pa. 19038 - .
9 Raymond Rose,” Ph.D., Assistant Professor of Biology, 215-884-3500

Major permanent benefits resulting from Project funds include significant curricdlar
changes, particularly of an interdisciplinary nature; and the increased involvement of
students and faculty in research and teaching projects. An interdisciplinary, two-
semester laboratory science course for non-science majors, involving the departments of
Biology and Chemistry-Physicd, was initiated through Project funds and is being con-

P tinued through College support. A self-paced, student-taught course in statistics open
to all students, but used primarily by Psychology and science majors, was supported by
COSIP and is also continuing through College support. Faculty and student research was
stimulated through use of funds for support @f summer research and for new equipient.
Research projects were conducted in Psychology, Biology, and ‘Chemistry; in addition,
proje¥ts in Sociology and Political Science were also supported. Teaching aids for

. Anthropology were also purchased with Project funds. The tradition of summer research L

by students established under COSIP helped stimulate other summer programs. Among

these were a student-initiated SOS program in thé summer of 1973 on rat control and a

follokw-up proposal for SOS for 1974. This research activity included Psychology and

Biology students. The laboratory exercises Heveloped under COSIP were in part respon-

sible for the laboratory portion of an NSF sponsored summer institute for high school

psychology held in 1972 and 1973. Equipment which was purchased partly or entirely with

Project funds greatly aided interdisciplinary course interaction. Equipment in'Biology

and Chemistry up-dated the Biochemistry course as,well as led to the offering of a

Molecular Biology Seminar. A major addition to the science facilities was the installa-

otion of closed-circuit television cables. This COSIP-funded project has the capability

of being used by the Psychology, Biology, and Chemistry-Physigs Departments.

“
X
By

.

BELLARMINE COLLEGE, Louisville, Kentucky 40205. Dr. John M. Daly, Chairman,
Department-of Chemistry. (502) 452-8536

10 ¢

The COSIP ‘Grant was multi-departmental with the end in view that it would bring
about interdisciplinary programs. This has not resulted. The-initial impetus was ~
for biology, chemistry, mathematics, physics, and psychology EDVﬁpgrade their own
programs and then attempt to work at interdisciplinary developments. The original
moriies as ‘requested by the departments were for the following, Biology, summer
research stipends; Chemistry, major equipment and audio visual materials; Mathematics, .
calculating equipment and renovation of office and laboratory space; Physics, mainly
low temperature research equipment; Psychology, stipends for visiting faculty and -
student assistants. In physics due tb enrollment decline the results of the grant »
were minimal. In mathemlatics, addition of the calculators and remodeling of office
and laboratory space have definitely improved the program. The psychology department
.made use of grant funds éor visiting professors in areas of Psychology where the
faculty had no experience. Reaction was highly favorable. Use of senior psychology
students as group discugsion leaders for freshman courses showed variant success. ~*
The biology department effort was mainly centered on faculty student research during
the summer months. The tangible result was a dramatic increase in publications. It
did substantiate the belief that if properly supported undergraduate college faculty
. can do significant publishable restarch if properly funded. The chemistry department
used a good majority of its COSIP funds for a Varian NMR, development of flameless
* organic chemistry laboratory glagsware and a closed circuit TV system. All of the
above were successful in upgrading the instruactional effort of the department
tremendously.
-
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BELOIT COLLEGE, Beloit, Wisconsin, 53511. Dr. Jéhn E. Lutz, Professor of Biology,
11  (608) 365-3391, Extension 388,

Three aspects of this COSIP project all relate to increased use of Ceéhnological aids
in the college educational program: a computer facility with remote access, a video
facility, and an audio-tutorial laboratory. Over 70 per cent of +the,K $180,000 grant
($132,000) was used to purchase equipment and supporting materials. The grant included
support for faculty time and incorporated modest funds for consultants, travel, and
conferences ($21,000) and provided support for student assistants who helped develop
software (§27,000). Eleven departments participated in varying degrees: Anthropology,
Biology,'ChemisEry, Economics, Geography, Geology, Governmént, Mathematics, Physics,
Psychology, and Sociology. The major thrust of the three-year project (1968-71) per-
mitted development of remote access to an IBM 1802 computer (24K, 16 bit words) and
included purchase of three IBM 2310 Disk Drives (3 million bytes), an IBM 2401 Tape
Drive, and four Model 33 Teletype terminals with acoustical couplers. With three addi-
tional rented terminals, all seven operate in a time-shared mode. Over 120 programs
were developed locally and, along with many from other sources, are now used regularly
for instruction and research in the biology, chemistry, economics, geology, government,
mathematics, physics, and psychology departments. s Heavy and increasing terminal use may
shortly force acquisition of upgraded equipment. The broadcast-compatible video-tape
unit reqluired purchase of three recorder-players, a production switching unit console,
three cameras, adequate monitors, and associated equipment. This permets production of
taped programs, instructional segments, and closed-circuit TV use and has been used ex-

tensively by various campus departments including Chemistry, Geography, Geology, Govern- o~

ment, Physics, Psychology, and Sociology. The audio-tutorial facility with 30 carrels
was used for the laberatory portion of the general biology course. It proved very
successful until the individual responsible for its development had to pursue other
duties. Currently unused pending curricular changes, the facility requires extensive
commitment by the involved faculty. «

.

-

; BEMIDJI STATE COLLEGE, Bemidji, Minnesota 56601, Thomas L. Boates,’ Professor of
12 Chemistry, 218-755-2921.

The conversion of instructional programs in computer science, experimental psychology
and the natural sciences from a relatively poorly equipped “make do" condition to one
permitting sophisicated laboratory work and advanced classroom activity has been the a

-
- primary achtievement of the COSIP program at Bemidji State College. The use of hitherto *‘ *

unavailable microbiological microscopes of advanced design, of modern spectroscopic and
chromatographic instruments for chemical analysis, of nuclear, radiation counting de-
vices, of small animal laﬁoratory equipment, of tissue preparation apparatus, of elec-
tronic calculators, of student learning modules/Tn physics and of geological field
sampling equipment has improved the quality of instruction throughout all programs.

Not only did this increased instrumentation result ih-improvedllaboratory experimenta-
tion but also improved iic intepest by students in the theoretical and mathematical
concepts necessary to interpret the experimental resdlts. This led to the introduction
-of advanced and lower level courses in chemical'and biological instrumentation, in
experimental psychology, in statistics, in computer programming and in electronics.
This new climate has initlated new approaches to laboratory design; blology has become
more open ended, chemistry and physics haye moved toward an individualized project
‘orientation, and freshman laboratory courses in both biology and chemistry incorporating
speciélly désigned experiments, have been separated from lecture courses. Today, the
laboratory programs at BSC provide opportunities for students to galn experience in a
wide variety of techniques spanning traditional academic programs at all levels. These
new approaches have permitted academic areas to use more effectively the surrounding
natural environment of lakes and forest. Both staff and students have participated in
environmental impact studies, in montoring effects of wild rice cultivation and snow-
mobiling activities, and other smaller scale similar projects: Recently studies have

° begun 1in the area of industrial chemical synthesis. Two percent of the budget was used '

by the mathematics department to develop single concept film loop study guides, a pro-
gram which has now expanded beyond the ianitial seed project. Twenty percent of the funds
were used to upgrade library holdings to support increased experimental activities.

’

» %

16 . ‘ ) P

-




BENNETT COLLEGE, Greensboro, North Carolina 27420
Henry Chairman, Division of Sciences- .
(91%) 275 9791, Extension 65

13

The major activities and efforts in this project consisted of: (1) increasing
‘ the scholarly competence of the science faculty, (2) promoting curriculum development,
(3) revitalizing scientific research, (4) equipment acquisitions, (5) renovation of .
* greenhouse facility, (6) experimenting with new teaching technology and (7) using
new approaches to motivate students to raise their academje sights. These activities
produced sggnificant improvements at Bennett College including: (1) increasing the
percentage of science faculty holding terminal degrees from 18% to 53%, (2) deggloping
a new curriculum in medical technology and recasting the subject matter in all science
and mathematics courses, (3) increasing the number of faculty members involved in
scientific research from one to six and increasing the number of funded research
projects from zero to five, (4) increasing the holdings of scientific equipment by
. 7$56,000,00, (5) restoring the greenhouse to a useful teaching facility, '(6) expanding
the use of audio-tutorial, science modules and computer assisted instruction,
(7) increasing the number of scientists invited to the campus from three each year
to eight per.year and (8) increasing the number of scientists attending scientific
meeting® each year by 75%. The major objective of this project was to accelerate the
development of three science departments and to enhance their ability to produce
beneficial effects” on science professors, studénts, subject matter,science curricula,
individual courses as well as on teaching technology. An analysis of the
accomplishments and improvements derived by participating in this project precipitates
the conclusion that this mdjor objective was achieved.

N~y

BEREA COLLEGE 'Berea, Kentucky 40403. Gerrit Levey, Chpirman of the Chemistry
14 Department. 606-986-8014,
-,

. Independent study andresearch, curriculum studies, teaching method studies, ac-~
quisition of a limited amount of equipment, and renovation of space for the Chemistry and
Biology Departments were parts of the program funded by the COSIP, grant during the 1967~
1970 period, The research efforts by the students and faculty of,the Chemistry and
Physics Departments gained considerable momentum during the three years of support by
NSF. Continied efforts during the academic years made it possible for students to keep
in contact with the research effort so the summer program was very popular. The
Chemistry Department has been successful in obtaining suoport from various sources for
continuing the research effort. At least four students and one staff -erson have done
chemistry research at Berea College during the summers following termination of the
COSIP grant in August of 1970. The Physics Department continued their projects for a
time also but to a lesser degree now that the mumber of majors has dropned due to the
job market for physicists. The COSIP grant initiated research efforts, now contimuing,
which would not have been vossible otherwise. A College-wide curriculum revision want
into effect at Berea College in September of 1970. Some of the groundwork for the
changes in the science departments was laid with support from the COSIP grant. The
Biology and Physics Departments introduced a number of new courses. The Chemistry De-
partment introduced a requirement of an experimental independent study for all chemistry
majors and is at the present time extensively revising its offerings with less emphasis
on the lscture approach and more on individual learning, The space renovated for
chemistry research is being used both for summer research and for indspendent study
projscts during the academic year. The laboratory renovated far the teaching of bio-
chemistry and physiology is in regular use. It also serves as a student project area
plus a storage and viewing areda for some of the audiu-visual supplies acquired while
studying the audfo~tutorial approach to teaching biology.

- /
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. take a, course in programming. The majority of the courses in these science fields
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BLUFFTON COLLEGE. Bl?ffton, Ohio 45817. LaVerne Schirch, Professor of Chemistry.
15 419-358-2178 ..
The COSIP grant was used to establish an academié computer center. Funds were S
used to purchase an NCR Century 100 computer and for support in training the science .
faculty in 'the use of the facility. The computer is used by three diiferent groups .

of students. Pirst, essentially all students in Mathematifs, Chemistry, and Physics

use the computer to some extent and the programs which are being used have mostly
been written by the students. Second, students in" departments such as Biology,
History, Economics, Business, and Educition use the computer in at least one of
their courses. Also, a computer science course is a part of our liberal arts pro-
gram. Third, area high school school students use the computer either in summer
workshops or during the school year. The use of' the computer is under the control
of the faculty and even though there is administrative use of the facility the
academic program always has first priority. This has permitted extensive, use by
students on an individual basis. Our experience has been that the facility is
used most by faculty members with previous computer experience. We have been unable
for the most part to incorporate the use of the computer into those dgpartments
where the faculty have had no previous experience with this educational teol.

BUCKNELL UNIVERSITY, Lewlsburg, Pa., 17837, Lester Kieft, ProfedBor ;of Chemistry,
16 717-524-1345. -
rd

The Bucknell program involved currlculum improvement, student and faculty research,
faculty development, library automated information retrieval system, statistics~-computer
consortium course for education, psychology, management and sociology majors. The '
library on-line circulatipn system produces.s due-date for each volume charged out, .
notification for overdue book, prepares a fine notice, and records all processing of
bock charge/discharge operations. Students can make a fast accurate search by author
title, Library of Congress Nusber, and.subject. The summer research for students and
faculty provided an opportunity to do uninterrupted research for an eight week period.
The direct,involvemenf df students in research is a valusble portion of undergraduate
education and often motivates the student to do grzduate work ~~TFach liberal arts student
mst plan with his faculty advisot a Program representifig his personal academic agenda.
This plan,of study must meet the distribution requirements. Freshmen advisor seminars
vary in content, mode of study, and method of instruction. All seminars introduce the
student! to an academic discipline, consider the relation of this discipline to at least
one other discipline, and provide a student-faculty relationship which can better
develop academic advising. The Economics Department completely revised its introductory
coursef, focusing on the essential elements of the discipline required, for undergradu-
atds./ The Psychology Department constructed a special outdoor field cage for the
housihg of Japanese macaques. The field cage created a biological and psychological
structure which encouraged naturalistic behavior with two macaques being born during the
first summer. Both student and faculty research have involved aggressive patterns and
reproductive behayior of this rare species. The engineering departments involved stu-
dents in research on the design and construction of laboratory equipment. - The Mechanical
Engineering Department originated a teaching intern program which introduced selected
students to the teaching profession. Problems for each sectidn of the statistics-gom-
puter course differed and were prepared in consultation with the departments concerneéd.
This course fills a definite need and is of real value to several departments.




CALIFORNIA STATE:COLLEGE, BAKERSFIELD. Bakefsfield, Califorhia
17 93309. John R. Coash, Dean, School of Natural ‘Sciences and
Mathematics. (805) 833-2221.

Modularized student-centered instrugctional materials were developed
and tested on a School-wide basis by the Departments of Biology, Chemis-
try, Earth Sciences, Mathematics, and Physics. Certain courses in these
areas were completely modularized and conducted with self-pacing by indi-
vidual students. Supplemental and remedial modules were utilized in
other courses. A variety of materials, including textbooks, reference
books, study guides, audio tapes, video tapes, film loops, film strips
and slides, were used in module preparation. Some commercially prepared
modules were also utilized,.-In several cases parallel courses were con-
ducted with different modes of instruction and presentation. Preliminary
evaluations have indicated that content masteries in modular courses are
comparable to those attained by students in conventional courses. Sub-
jective faculty judgment indicates improvement in independent learning .
capability of students as compared to traditional courses. The involve-
ment of student tutors 1in assisting class students has resulted in consi-
derable mutual benefits. The general orientation of science curriculum
at this institution toward student inquiry has been maintained in modular
courses primarily through investigative work in the laboratory. Student
reactions have been reasonably favorable. Significant costs have been
involved in .the initiation of this program, but there’are indications of
cost-saving potentials in certain areas.

CANISIUS COLLEGE, BUFFALO, NEW YORK 14208. Frank J. Dinan, Chairman, Department of
18 chemistry, (746) 883-7000 Ext. 262 - ~

The COSIP grant awarded to Canisius College has been used to develop and fully

implement a self-sustaining biochemistry program. The program is largely based on a
cooperative venture between the College's departments of Biology and Chemistry. COSIP
fufds allowed the initial hiring of one faculty member, a biochemist, who is nowa tenured
member of the College's faculty. .Under this grant, two excess classrooms were combined
and converted into a biochemistry laboratory. This facility serves as the primary teach-
ing unit in<the program and allows each junior biochemistry major to have their own indi-
vidual work area. Students pursuing individual research programs are alsc allotted indi- N

- vidual units. Space adjacent to the laboratory aréa was converted into a wal-in cold
room which not only allows the large scale storage of thermally unstable materials, but
also makes it possible to conduct entire experiments under reduced temperature conditions.
The purchase of a variety of centrifugation, spectrometric and chromatographic equipment
has made it possible to introduce biochemistry majors to most of the techniques used in

/ contemporary biochemical research. Promistng high school students from area schools have
done research in cooperation with upperclass biochemistry majors under a program spon-
sored by the COSIP grant. This program has proven to be of great mutual beéfefit to both
the college and high school students. Thirty biochemistry major students have graduated
since the program's. inception and seventy students are presently enrolled as biochemistry
majors at this College. : -
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19 CAPITAL UNIVERSITY, COLUMBUS, ORYO 43209, Carl F. Sievert, Professor of Chemistry
(61%) 236-6100

The COSIP project at Capital was designed to provide increased opporfhnities for

. faculty research and study, introduction of computer facilities, purchase of scientific
and educational equipment, renovation of instructional laboratories and dugmentation of
library Jjournal holdings. The computer facilities provided for the establishment of
computer prograrming courses in mathematics, physics, geology and chemistry, and oppor-
tunity for expanded research in the natural and social sciences. The faculty leave
program greatly expanded faculty competence in computer utilization in mathematics and
physics, led to the inauguration of an earth science education curriculum and to a com-
plete revision of the laboratory programs in analytical chemistry, broadened faculty
backgrounds in several areas of mathematics, and enabled one faculty member to earn the
Ph.D. degree in embryology. Equipment purchased with the aid of the COSIP grant con-
tributed to the improvement of laboratory programs in biol , chemistry, geology and
physics. New calculators Ymproved student learning efficifficy, especially in mathe-
matics, and made possible new emphases in the statistics courses. Laboratory renovation
in biology, chemistry and geology, supplemented by the equipment purchases, provided the
impetus for a revised organic dhemistry laboratory program, & complete revision of the .
geology curriculum, revitalization of the physiology, morphology and cell physiology
laboratories and establishment of courses in meteorology and oceanography. Acquisition
of excess property through the GSA provided equipment for the electronics and other
laboratories. HNew journal subscriptions and acquisition of back issues of foreign
Journals provided a basis for improved undergraduate research capabilities. Perhaps
the most significant achievement was the molding of the entire gcience and mathematics
faculty into a cohesive wvorking unit.

-

.
i

CARLETON COLLEGE. Northfield, Minnesota 55057. Robert A. Reitz
+20 Director of Science Act1v1t1es, 507~ sus 4u3l Ext. 2u2.

.

The major components of our program were in the areas of cirriculum
innovation| new teaching methods, and professional development of the
faculty and included the departments of Biology, Chemistry, Geology,
Government and International Relations, Mathematics, Physics and Astron-
omy, and Psychology. Under curriculum innovation were summer support and
academic-year released time for faculty to develop or revise courses and
laboratories for both the major and for the non-major. Some of these were
an off-campus Marine Biology program, an interfacing of computers with
laboratory equipment course, Field Studies in the Geology of the Bearpaw
Mountains of Wyoming, Contemporary Black Political Strategies, several
seminars on the applications of mathematics to the social sciences, Con-
temporary Research in Physics, and a Pratticum Laboratory for Developmen-

- tal Psyc%ology. Experimentation with New Teaching Methods included: 1)
the purchase of audio-visual-tutorial equipment and the development of
materials for a remedial program for, students with weak backgrounds in

* high school chemistry, and for the enrichment and supplementlng of intro-
ductory and advanced geology courses; 2) the integratiof of a new campus
time-sharing computer system into our classes and laboratories; 3)
computer generated films for mathematics and physics; 4) computer control
of ekperiments in operant behav1or and phy51ologlcal and sensory
psychology. Professional development of the faculty included summer
support for research, advanced seminars for the mathematics faculty, and
a program of colloqu1a by VlSltlng Scholars in the various disciplines.
Finally the laboratory programs in both biology and chemlstry have been
31gn1flcantly strengthened by the purchase of some major pieces of
equ1pment. .

-
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CENTRAL STATE UNIVERSITY, Wilberforce, Ohio 45384. Shelbert Smith, Professor of
21 Chemistry, (513) 376-6424. . . .- Lo
The purpose of tHe COSIP project at Central State University was to upgrade the ,

curricular programs in Biology, Chemis}ry. Mathematics, and Physics in order to provide
for the improved undergraduate scientific training of the student, and to enhance the
science capability of the University To fulfill these goals, the departments sought -~
and obtained COSIP funds to support the development of audio tutorial instruction for
Biology courses for non-science majors, the purchase of needed scientific periodicals
to sustain a viable science program, the granting of faculty release time for advanced
$tudy, the purchase of specific undergraduate scient)fic equipment to sustain the
curriculum development, the renovation and equipping of the greenhouse in order to - .
utilize more effectively this resource as an instructiopal tool, and the expansion of
the undergraduate research program. These activities were goupled with the restructur-
ing of the curriculum in the four departments, the development of computer assisted
instruction in Mathematics, and the purchase of additional modern laboratory equipment -.
and teaching aids in the departments These latter activities were supported by funds
of the University. The accomplishment of these goals has provided the stimulus for the
development and expansion of the audio tutorial concept to other areas and courses with
locally prepared materials, an increase and broadened undergraduate research program
involving greater faculty participation, with which the taculty members have been ahle
to enhance their teaching effort. The purchase of modern laboratory equipmgnt has -
provided the students an opportunity for training in and exposure to modern and varied .
laboratory instrumehtation. More 1mportantl¥, the program has been a stimulus to the »
development of greater professionalism and enthusiasm for scientific teaching~learning
experience among both students and.faculty.’

P
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CENTRAL STATE UNIVERSITY, Edmond, Oklahoma 73034
22 Dr. Norman H. Russell, Dean, School of Mathematics and Science, 405 341-3980

The NSF College Science Improvement Program grant. awarded to Central State University

three years ago has benefited the instructional program profoundly in many ways. Audio-. /
tutorial laboratories have been instituted for both the non-major courses in General .
Physical Science and General Biology.® Faculty resea :dinvolving student assistance,

is many times as great as at the beginning of the grant period. The equipment purchas-

ed is in constant use by faculty and students. _The student tutorial program has helped _

in improving student performance and success. With small expenditures it is estimated

that surplus equipment which would cost perhaps twé million dollars new, has been -
obtained and is being used in a variety of teaching and research efforts. Building
modifications by our university are enabling us to use these materialsbetter. Undergrad-

uate curricula have been modernized by faculty committees, and new B.S. options have

been added. Proposals for several graduate programs have been submitted. Due to the

CoSIP assistance, many of our faculty have been able to attend meetings and workshops

where their knowledge of current research and teaching techniques and materials has

been improved. When the grant is complete, we expect its salutory effects to be felt

for many more years in the future,

iy
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CENTRAL COLLEGE (CENTRAL UNIVERSITY OF IOWA), Pella, Iowa 50219
23 Donald M. Huffman, Chairman, Division of Natural Science (515) 628-4151 Ext. 322

Our proposal as initially funded included the following goals: ' (1) supervise
senior-freshman research including cross-disciplinary approaches, (2) develop a
formal structure for the evaluation and modification of curriculum based on feedback
from students and graduates, '(3) add computet science and entourage compuker use,

(4) provide overall strengthe fig of departments by planneqw}eaves of absence and
staff additions, (5) strengtjen the Physixa Departments" In retrospect it is fair

to say that we met our sbfect]ves ndequately in each area, with unusually encouraging
results realized’from goals (3) and (4) above. Furthermore, the overall objective of
increasing the number of science'majors/graduates was realized. Initially (1967) we
had 59 graduates and @t-termination of our project (1971) we had 111 graduates in the
sciences (in this case including Biology, Chemistry, Mathematics, Physics, Geography,
Psychology, Economics, Political Science, and Sociology}, an increase of 88% while
our total college enrollment increased only about 30% over the same period. Science
(as defined herein) budgets increased 41% during this period (from $341,432 to
$487,694), thus we realized a net reduction in cost/major graduated as either a direct
or indirect result of the COSIP grant. Science faculty increased from 30.5 F.T.E. to
32 F.T.E., so that the number of majors/faculty member was markedly increased as a
result of the grant. The most outstanding progress has been the continued growth and
deyelopment of our computer sciente program to a point where it enrolls at least 75X
of all students in the college, and virtually all sciende}students in a direct hands-

on éxperience.

CENTRAL WASHINGTON STATE CGLLEGE "*
24  Ellensburg, Washington 98926 -
Bernard L. Martin, Dean, School of Natural Sciences and Mathematics (509) 963-1331

Major activities consisted of the establishment of a mobile field station for use by
the Biological Sciences, Anthropology, and Geography Departments; equipment purchases for
three major areas of chemistry education; curriculum improvement programs in mathematics,
physics, and psychology; and faculty research participation in the Department of Physics.
A curriculum, which might be entitled "Natural History of the Pacific Nortnwest.'has been
developed centered around field studies of the natural history of the eastern Washington
prairies and scablands and the Cascade Mountain regions. Mobile field stations were
established using funds for laboratory trucks, compressors, water trailers, tents, folding
tables, and carryalls. The Department of Chemistry purchased equipment for general chem-
1stry, quantitative analysis, biochemistry, and physical chemistry, considerably increas-
ing the quality of the instructional program and the number of students served. This
has enabled the College to expand 1ts general education offeringss to include laboratory
experiences, for non-science students. The Department of Mathematics utilized funds to
enable faculty members and graduate students to develop mathematics programs for elemen-
tary teachers, an off-shoot of which has been an expansion to provide mathematics
instruction for the non-mathematics major. A statistical laboratory has also been
established utilizing electronic calculators. The Department of Physics purchased

, Antroductory laboratory, equipment and eqyipped a shop. Students were employed to assist

in testing and utilization of these various items of equipment and in the development of
the physics curriculum. The Psychology Department developed a higher level of quality

in their various courses' and purchased or fabricated additiona. equipment related to the
various. laboratory situations, providing a great deal of flexibility for research on
animals and humans. Conditioning equipment for both animals and humans has keen provided
and incorporated into the recently completed psychology building. In conclusion, NSF
funds under CoSIP have been put to extremely éood use and have provided the impetus for
“additional acquisitions of equipment and other activities. The real impact of the NSF
CoSIP grant to Central will be felt for many years to come.

. ‘ | /
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CENTRE COLLEGE OF KENTUCKY, -Danville, Kentucky 40422, Harold N. Hanson, Dean of
25 Imstruction, (606) 236~5211

In September 1967, Centre College began the implementation of a new curriculum whose

goals were to demonstrate a more unified approach for faculty and students; to promote

_ the independent pursuit of knowledge; to' make the coursts and programs relevant to life
in the last third of the 20th century; and- to empbasize the way in which values infuse

5 all knowledge and learning. This broject aided in the implementation of this program in
the natural sciences and mathematics. Specifically, the grant supported: staff replace=-
ments to allow the faculty to spend a full year in off-campus study; direct support for
research projects of these faculty members; additional staff (subsequently supnorted by
the college) during implementation period; consultant fees; instructidnal equipmant;
student participant research; and other direct costs. Implementation of this new program
has resulted in the introduction of new, interdisciplinary major programs in the
sciences, increased student enrollments in the sciences, incfeased number of science

" majors, improvement in undergraduate research participation and ¢apabilities, and re-

Jjuvination of faculty interest and involvement in innovative attivities.
14
.6
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CHRTSTIAN BROTHERS COLLEGE, Memphis, TN 38104, Brother Louis Althaus, Academlc
. 26 Dean, 901-278-0100, Ext. 202.

- 4

The purppse of this program has been to improve the undergraduate engineering curri-

culums at Christian Brothers College.

The funds were expended in the three year period

from August 1970 to August 1973.

The three primary objectives of the COSIP grant were

to:.1) Stimulate continued academic growth of the facllty, 2) Strengthen certain jabora-
tories, 3) Eaiend the engine€ring periodical holdings of the l1brary Under this grant
$§53,635 purchased a medium scale Analog Computer. $6864 was cxperded to strengthen the

l1brary s,periodical ho dlngs in engineering.

$28,191 was used by the engineering de-

partments for laboratory equipment.

These acqu1s1t10ns greatly improved the instruc-

tional capability cf the enginecring faculty Experiments and 1n5trumentat1on have been
» modernized and u graaea in a number u{ laboratories with these funds.  In order .to re-
des1gn experiments and, develop the labordtory curriculum, $25,600 was expended in labora
tory development and implementation. Besides laboratory improvement, $45,254 has been
expended for faculty development in faculty research and in short courses and seminars.
Nine faculty members engaged in summer 'research during these three years. Faculty
members attended 34 short courses which updated and broadened their engineering back-
ground ins* number of instructional areas. Research begun with COSIP support will be
continued. The instructional short courses, laboratory equipment and development, and
summer research have had a marked impact on engineering education at CBC. Some of the
techniques have been exported to other programs here. Students have benefited boti
from improved: instruction and from involvement in research prcjwis. To the catent that
college funds are available, the techniques for faculty.improvement that were developed
within"the COSIP program will be expanded in the next years. This grant came on the
heels of the EGPD accreditation evaluation in the Spring of 1970. The funds in this
grant were timed perfectly to help answer the recommendations of the BCPD team for de-
.partmental improvements. In this third COSIP year 1972-73 the Project Director has been
able to use the knowledge gained in the planning and implementing of this COSIP program
to develob the overall academ1c programs of Christian Brothers College as Academic Dean.
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THE CLEVELAND STATE UNIVERSITY, Cleveland, Ohio, 44115, Dr.’ Bernard Hamermesh,
27 Professor of Physics, Chairman, Department of Physics, (216) 687-2426.

During the grant period when the university experienced unusual growth the grant en-
abled us to develop curriculum, introduce technological improvements in instruction, and
devote faculty time to research on new learning structures and to individual research in
conjunction with students. Curriculum development and technological improvements

1 spanned all departments with new laboratories ¢nd laboratory manuals 1in biology, physics,

chemistry and geology. Im particular, geology as};nsfftuted audio-visual laboratories,

while the physics department has prepared’a number of videotapes for mediated instruction
in the laboratories which are now being analyzed 1n coqperation with a member of the

College of Education. Three departments;ﬁave improved laboratory inktruction through

student use of calculators and computers?® chemistrp utilizes calculators on a checkout

basxs, biology a small minicomputer for more advanced ststistical analysis, and physics

2 larger“computer directly connected to experimental equipment in the introductory

laboratories. The physics depaftment has experimented with different learning struc-

tures in the engineering physics sequencé. Group learning technlques were developed and
have been referred to in the literature. These techniques have been extended to courses
for(non—scxent1sts where they appear to have considerable impact on student attitudes
towards physics. Student observers have been used in physics for the purpose of
improving faculty performance in the classroom and to discern barriers to effective
communication between teacher and student. This tcchnique has.been reported in a recent
paper. Biology and geology have also developed courses ot special appea! to non-

, scientists. Course construction 1s. oﬁxsnerxal concern here requiring faculty time .
obtained with this grdnt particularly for geology where construction of the audio-visual
tutorial iabs was necessarf Finally. 1ndividual faculty research with students has
been possible in both‘geology and physxcs through summér grants and travel funds for
field trips. t -

’

-

COE COLLEGE, Gedar Rapids, Iowa 52402 Leo L. Nussbpaum, President, Project
28 Director; Carson W. Vealh, Provost and Dean of the College (319) 364-1511

.
.
v
.
.

Situational and applied research related to the immediate metropolitan area and
college curricular needs made possible by reductio p& faculty course loads and

selective use of students engaged in independent' &y. Four social science departfents
(Economics, Political Science, Psychology; and So logy) identified three objectives:
™~ Curriculum enrichment; faculty growth and develop nt, student involvement in learning

through research.- Each participating faculty member developed and obtained adminis-

tearive approval of his own approach to one or more of three objectives. He was then

granted an appropriate amount of time -- usually a reduced teaching load -- to complete

hic teaching-directed research or research-difrected teaching. @his approach uniquely -«

met inetitutional necds by having the regular faculty on campus to meet on-going needs

as well as being able to work with students doing independent study. Curricular results:
\ new courses developed; new methodology including Pxogxammed instruction, production of

a film; statistics laboratory in the compukdg center; one interdisciplinary course

develuped, course instruction exchanged witkr a neighboring college. Faculty members

Jesigned and.complited research projects, pripared bibliographies, worked closely with

students on independent studies ranging from papers on a day care center to the reasons .

behind major lay-offs by a large local manufacturer. No significant physical.changes

were a part of the COSIP funded project. Attitudes were changed as: faculty completed

research on released time rather than during sabbattcalsJ research and teaching were -

closeiy related, scudents worked on applied researcn projects; faculty changed course , ,

coatenc, developed new courses, changed teaching mechodology; faculty and students

worked intensively on community based projects and problems. COSIP projects brought

to the four social science departments laboratory experiences equivhklent to those of

the natural sciences. COSIP projects identified ways in which the College can become

a "central place" for situational and applied faculty research related to the community.

o8




b THE COLORADO COLLEGE. Colorado Springs, Colorado 80903. Williem C. Champion;
"29  Professor of Chemistry. 303-473-2233 Ext. 301

The COSIP Proposal from Colorado College sought to improve sclence education and
tu enhance and maintain faculty competence by providing academic year released time ih
augmentation of the sabbatical leave program for faculty to engage ip study of inter-
disciplinary subjects and of specialized topics, to conduct research or to pursue act-
ivities re}ated to curriculum development; by increasing the level of support for ex-
penses incurred by faculty.attendance at conferences,.professional society meetings and
for research consultation, by supplementing the existing college program of providing
stipends for summer faculty research and/or study, by providing stipends for students
to participate in faculty research efforts; by providing a seriés of visiting sclen-
tists to acquaint faculty and students with areas and problems of current resé¥rch at
leading graduate institutions. Courses in advanced bidchemistry, the higtory of math-
ematics, Buman Heredity (a course for non-science majors), and a general studies course,
Science, Religion and Soclety, were developed as & result of released time under this
COSIP Grant. Four sound-on-slide programs were developed to introduce students to cer-
tain chemical apparatus and instruments utilized in the introductory chemistry labora-
tory. The effort and the information available to the science departments through the
analysis of pur needs was instrumental in augmenting the change from & semester system
to & nine block one course at a time academic year plan. Continued curriculum develop-

.ment and course changes claizmzl a sighificant portion of faculty time from 1968 to the
present and furtner adaptacions will certainly be nucessary within this acalemic format.
Academic year leaves for study resulted in a dramatic increase in computer use within
existing courses and in increased computer course offerings. The faculty Commitment
to research was significantly increased by deveiupment of research programs in biochem-
istry, parasitology, X-ray ciyltallography, paleogeology, history of mathematicaa flora

of the Pikes Peak Qegion,’Viaion, and Catalysis.
L]

>

CONCORDIA COLLEGE. Moorhead, Minnesota 56560 Robert Homann,
30 Associate Dean. 218-299-3002. ‘

(XS

The Concordia project had tour major goals: 1.} revision and updating of the en-
¢ tire college curriculum in natural and social science 2.} expansion of opportunities for
faculty and student research 3.) improvements in the computer center and 4.) develop-
ment of electronic calculator capabilities in the social sciences. A total of 180 man-
weeks of curriculum development was accomplished by eight science departments result-
ing in completely revised major and minor programs in biology, pre-medicine, medical
technology, pre-nursing, chemistry, physics, mathematics, psychology, 8ociology,

" economics and political science. Several other new developments emerged as a result
of the COSIP grant. These included: a new program in science for elementary school
teachers, more courses for the non-science major, greater emphasis on internship and
field study opportunities in the social sciences, more flexibility in course offerings, a
new program in environmental studies and the widespread adoption of audiovisual tec'hm-
ques in fthe science curriculum. A tomputer science minor program, an applied phys1cs
major sequence, and a competency-based program for secondary science teachers are
currently under development as a result of ideas generated during the grant pesiod. - A
Faculty Research Awards Committee acted as an internal regranting agency for faculty
research projects. About 211 man-weeks of research were supported for 21 science
faculty and 196 man-weeks of student research for 24 science majors. The physics de-
partnient upgraded its research capabilities through the purchase of a multi-channel
analyzer and accessorlesforthe linear accelerator. Additional keypunches and new
time~-sharing terminal equipment were installed in the computer center. The terminals
already receive heavy student usage and more will be needed shortly. Fmally, the so-
cial science division improved instruction in statistics and research methods through
the purchase of twelve electronic calculators.
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CORMELL COLLEGE, Mt. Vernon, lowa, 52314. Addison Ault, Professor of Chemistry,

——

31 (319)-895-8811. . .

The grant made ~<it possible to 1) revise several basic courses and selected upper
level courses, 2) support faculty-student participation in summertime research projects,
and 3) provide limited released time for faculty study 'and' research.~ Revisions of
introductory courses were made in the areas of Biology, Chemistry, Mathematics, Physics,
Economics, Psychology, and Sociology. Revisions of advanced courses were effected in the
areas of Chemistry, Mathematics, Physics, Economics, Political Science, Psychology, and
Sociology. Faculty-student research projects were carried out in the departments of
Chemistry, Geology, Physics, Political Science, Psychology, and Sociology. Released
time for study and research was provided to faculty members in the departments of
Economics and of Political Science.

DAVIS AND ELKINS OOLLEGE, Elkins, West Virginia 26241 raipn R, Booth, uvnairman,
32 pepartment of Chemistry, (304) 636-1900 v

The COSIP grant to Davis and Elkins College provided for a visiting scientist
program; additions to the library holdings; instructional and research equipment; and-
a faculty leave program for the Division of Natural Science and Mathematics. The
benefits that are most significant to date are those Herived from the visiting
scientist program - an increase in student and faculty enthuSiasm and the discovery
that good outside speakers can be obtained with minimal expenditures - and cthe
instructional and research equipment. The physiograph and inverted. phase microscope
have become the '"work horses" of the Biology Department on a year-round basis and add
a new dimension to independent study. The ucutron howitzer, oscilloscope ang desk
calculators have proven to be effective instruments for our courses in physics and
mathematics with the pre-engineering program (Engineering Technology program leading
to an A, S, degree) deriving the greatest benefit. The most.effective instrumentation
for the Chemistry Department has been the UV spectrophotometer; the atomic absorption
spectropnotometer, the Electroscan, and the adiabatic oxygen bomb calorimeter. These
have resulted in a significant upgrading of our organic and physical laboratories. *
Harder to idﬁntify specifically, but certainly significant in our overall program with
increased emphasis on independent study, is the contribution made to our library
holdings in the area of scientific journmals.

<
{

DENISON UNIVERSITY. Granville, Chio 43023. Louis F. Brakeman, Provost.
33 614-587-0810

an
‘

As an extension and expansion of a prgggéafbegun by Rzsearch Corporation, Denison's

sclenciiic opportunities and capabiliiies were strengthened and Jeveloped by extending

, the possibilities for faculty resesrch and study during the sunmer and scademic year, by
assisting indiv¥ae.l departments in fulfilling specific equipment and enrichment needsa.
COSir, has been instrumental in‘helping to maintain & professional environment conducive
to the attractjon, retention and productivity of an able and vigorous science faculty
and has resulted in a more vital profgssionalism and higher morale. Research is now an
accepted element of faculty responsibility. Paculty productivity has Increased. Science
faculty activity in university governance has increased. Student research interest, and
utilization of independent study opportunities has incteased. Science enrollment and
number of science majors has increased despite stable college enrollment. Average num-
ber of credits and students tsught by science faculty has increased. Trend $ovard flex~
1bility of course requirements has developed. Summer research opportunities which per-
mitted intensive, full-time one-on-one research education have been of fundamental dir-
ect and indirect significance. This program has been continued. Interdisciplinary
thinking has increased but implementatfion has sctually been hampered by some effects of
COSIP which increased class enrollment, independent study, professional identification,
and research activity leading to more departmental commitments and obligations among

“faculty.

-
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DE PAUL UNIVERSITY '
34 Chicago, Illinois 60614 .
Edwin J. Schillinﬁer, Professor of Physics (312)549-6900

The project's pyrposes were: curricular innovation and reform and the development of
new faculty attitudes toward courses for the non-scfence student (Mathematics and
Physics), and laboratory renovation (Chemistry). Physics faculty members have developed
12 courses for the non-scientist, four of these being in the University's "General Edu-
cation" College. Three general education courses {n mathematics have been introduced, ‘
These 7 have been well received and will attract 630 students in 15 sections in 73-74,
The 8 courses offered as physics have tripled.in size (to 26 students) over the past 3
years, but 3 have yet to reach full potential. All 15 of these courses are accessible ,
to all students. They are concerned with phenomena, methodology, history and philosophy
of physics and mathematics and the interface between these disciplines and society.
Mathematics has introduced 7 courses in computer science ‘for advanced students. These
attract an average of more than 30 students and more than half of the majors in mathe- ..
matics now specialize in the computer option. A freshman computer course is offered in
conjunction with a computer option in calculus and attracts over 130 students per year,
In both Departments faculty attitudes have changed sharply toward the student with
litcie or no desire to take science or mathematics; faculty-student interaction is now
vastly improved. Faculty members are also more concerned with the direct applications
of their disciplines to work and society, and many regular courses reflect this. In .
short, the project has led to significant re-thinking of the faculty role in education.
The Department of Chemistry renovated a large laboratory fu: undergraduates with excel-
lént resuits. Tutoring programs in mathematics and physics were successful and con-
tinue. An Honors Program and Senior Seminar in Mathematics have been phased out in
favor of expandingz Independert Study Programs which now attract over 30 students per
term. Mcst of the curricular developments have included written materials which are
available for others wishing to ipnovate. All new courses are integral parts of exist-
ing curriculs and will’have continuing impact upon the University and the concerned

departmerts’, * v

DEPAUW UNIVERSITY, Greencastle, Indiana 46135 4
35  Dr. Paul B. Kissinger, Professor of Physics (317) 653-9721 x 445
The four sbeciflc goals of the COSIP project were to: 1) Strengthen the undergraduate

course offerings by improving the laboratory experiences; 2) Offer the opportunity for

every science major to become involved with a faculty member insa signiftcant research

project; 3) Increase the interdisciplinary aspects of science education; 4) Incorporate

th2a usc of computers into all courses and undergraduate research. The following areas

were stressed to accomplish these goals; (a) Student-Faculty Research Projects. This

category received major overall emphasis. These projects generated student enthusiasm .

for research, helped retool the faculty and significantly increased the utilization of the

science facilities during the summer months. At least 5 papers will be published as a

direct result of student research carried out under COSIP. (l?) Visiting Lecturers and Inter~-
. disciplinary Seminars. A varilety of outside speakers, chosermrfor their breadth of knowl-
edge as well as for specific technical expertise, provided the university with added in~ )
sights regarding the role of science and technology in the modern world. (c) Improved .
Computer Utilization. New computer courses for liberal arts students were put into the
curriculum and in-service faculty training seminars were conducted. The COSIP program
also allowed released time for five faculty to conduct off-campus research, provided for
construction & remodeling of research facilities and furnished funds to purchase research
grade equipment for student-faculty projects. Other immediate benefits included the intro-
duction ofjinterdiscipliqary courses, the furthering of campus wide.interest in science af-
fairs, increased participation by scientists in publio occasions, and renewed dedication
to maintain strong science departments within the DePauw liberal arts context. The on-
{ going expensges for maintenance and repair of the equipment and costs for continuation of .
/ certatn programs will be provided by the University; but, additional outside support will
o be required to continue science activities at the high level provided by the COSIP grant.
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DICKINSON COLLEGE, Carlisle, Pennsylvania, 17013. Dr. Howard C. Lonil Professor
36 of Physics and Astronomy, 717-243-5121, Extension 24l. . :

d Dickinson College completed a three-year College Science Improvement Grant in 1971

* which increased released time available for faculty research and scholarly activity and

which brought added and necessary scientific equipment to the Departments of Geology.
The Dgpartments of Biology, Chemistry, Geology, Mathematics, Physics-Astronpmy, and
Psychology were supported in the pﬁase of the grant dealing with released time for re-
search and other scholarly activity. Through an infusion of young faculty fresh from
graduate study and other faculty returning from sabbatical leaves independent studies
were increased. Faculty membeys and students participated in two NSF programs - Student
Originated Studies (S0S) and Undergraduate Research Participation (URP). A two hundred
percent increase in year long research projects has resulted over the three year period
of the grant while semester projects have continued at the same level. Obviously there
has been 2 sharing of enthusiasm for research with students and faculty on the COSIP
program ana that with an increase in departmental.research projects nas come participa-
tion by students In basic research. The College has fulfilled its commitment to con-
tinue the research fund through the budgeting of $30,000 annually for Faculty Research
and Development. These funds are available to all faculty but science faculty have re-
ceived significant support.

-
)

DRAKE UNIVERSITY, Des Moines, Iowa 50311, Lelghd P. Johnson, Dean College of
37 Liberal Arts, S515-271-2134. . ‘

" -
.

The departments of Mathematics and Physics were enriched by increasing competency of

the fagulty, adding to the staff, adding library resources and equigpent to the degree
that program was expanded, undergraduate risearch waz nhanced and innovative approaches
to teaching accrued. Tne Mathematics Department added a specialist in computer science
and a computer science major has been developed with minors appropriate tc diciplines

of the natural and social sciences. An exhaustive study and subsequent significant
revisions were made i1n the undergraduate curriculum of the department. Library holdings,
departmental facilities, and instructional equipment iucluding mlnilcoqputers of
differing complexity were added which bulwarked curricular development. In the Depart-
ment of Physics, Nr. Dowuing had the opportunity to complete the Ph.D. degree and a the~
oretician and plasma physicists were added. The 11prary holdings in Physics were
enriched by the addition of selected current journals, back issues, reference works,

and text books. Audio visual materials were added and used by undergraduate students

as supplements to courSes and for remedial study. Equipment was built which allowed

the development of .undergraduate research in plasma physics and stimulated faculty
research. The Physics Department revised it's major curriculum and added non-major
courses 1n the areas of the environment, communications, and contemporary physics.

The 1mpetus provided by COSIP has been instrumental in 1ncreasing the enrollments, both
majors and non-majors, in the departments of mathematics and physics, and has had a
positive impact’ on other sciences as well as the social <Pieﬁces. .

v
£ v

DREW UNIVERSITY, Madison, NJ 07940. James M. Miller, Professor of Chemistry,
38 201-377-3000 _

’ /

This first COSIP grant to Drdw supported .he naturglllbiencee (botany, chemistry,
phyeics, zoology) and mathematics. Emphasis was on curriculum development and the chem-
istry and zoology curricula were completely revised. The new chemistry curriculum is
non-traditional in organization. In total, 34 semesters were revised including courses
in astronomy, computer science, electronics, genetics and human affairs, and marine biol-
ogy. Publications which resulted include four ‘chemistry laboratory manuals and a stat-
istics text. Only a few interdisciplinary courses were introduced contrary to original
plans. Media (films and TV) were used eXtensively. Fourteen movies and tape/slide
programs were prepared. TV tapes of lectures, demonstrations, and laboratory experiments
were made, evaluated, and revised. Research projects for six faculty in chemistry,and
zoolpgy were‘supported and independent research for zoology majors was introduced into
the curriculum.
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DREW UNIVERSITY, Madison, New Jersey 07940. H. Jerome Crahmer, Professor

of Economics. 201-377-3000.

»

39

This second COSIP grant to Drew Unxve#sxty supported departments in the social
and behavioral sciences: Anthropology, Economics, Political Science, Psychology, and
Sociology. Major emphasis was on curriculum revision and development. The grant
provided released time and summer compensation enapling faculty in the five departments
to examine their course offerings and the content and method of individual courses.
Major accomplishments have peen: (1) the development of a new course, Behavioral
Science, which integrates the introductory offerings of Anthrdpology, Psychology, and
Sociology; (2) preparation of a multimedia approach employing cassette tape modules for
the introductory economics course; (3) integration of two courses in economics,
economic statistics and intermediate analysis--micro and macro; (4) assembly, duplica-
tion, and incorporation within the course on Chinese Society of materials hitherto
unavailable for undeﬁgzaduate study. Acquisition of materials and equipment was
another major aspect 8f this grant. Major equipment acquisitions included such diverse
items as a chimpanzee skeletor!, a polygraph analyzer, several electronic calculators,

a number of cassette recording and playback wnits, studio video cameras, videotaping
instructional materials, and classroom TV receivers for their reply as well as other

gear for the newly-established audio-visual center on campus. Faculty research

activities probed areas such as investigations into proto-language, European mon&tary :
affairs, pollution of the Hudcon River, recent czccial developments in Communist China,

and the computerization of tabulat.ons of New Jersey municipal election dat2. Research
opportunities for students were enhanced by the development of indepengent study

programs. in each of the departments, .

v

* " ¢
_’ DREXEL UNIVERSITY., Philadelphia, Penansylvania 19104. Dr. Chris Rorres, Assistant
40 Professor of Mathematics, (AL5) 895-2675. »

The intent of the COSIP project at Drexel University is to upgrade and improve the
undergraduate mathematics program and to make it more responsive to the needs of an
applied and task-oriented society. This is being accomplished through the following
five specific improvements: 1) Modernization of the curriculum through revision of exist-
ing courses (Linear Algebra, Differential Equations, and Probability and Statistics) to
strengthen and make more relevant their content and to better demonstrate the importance
of computers and computational methods, both as educational aids” and as scientific tools.
2) Expansion of the curriculum through the development of four new courses in optimiza-
tion and’'mathematical modeling of the social’and 1ife scienles. 3) Improvement of the
quality of instruction through refresher and advanced training plus-industrial experience
for three veteran faculty members. 4) Improvement of the program for prospective science
teachers through the creation of a Curriculum and Materials Resource Center. 5) Intro-
duction of opportunities for undergraduate research in mathematics, computer science, and
other 2reas of science. Most expenditures provide release time for faculty members to
accomplish the objectives listed above.” Equipment required for the project consists
mainly of ,audio-visual devices for the proposed Curriculum and Materials Resource Center.

29
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4l EARLHAM COLLEGE, RICHMOND, INDIANA 47374. Professor Laurence Strong
v < (317) 962-6561 Ext. 419 . :
Through COSIP faculty research productivity was increased, student project*work was
. daveloped, curricular innovations were more vigorously pursued, and a computer has ;-
facilitated new approaches and activities in teaching, research, and administration.
Faculty research in Geology was concerned with bedrock studies in Connec¢ticut and
Pleistocene studies in the Whitewater drainage basin of Indiana while research in
‘Psychology concerned, animal behavior studies including the effects of drugs on
behavior. Students were supported in Independent study projects and this type of
support has been continued through various sources since. Curricular innovations
were developed in Biology, Geology, Physics, and Psychology that have continued and
been developed further. This 1s especially true for Biology and Geology where the
introductory courses have been transformed to encourage much more independent study
by students. These nLcw wourses havée included new laboratory experiﬁents, incresced
emphasis on library work and the use of the primary literature, new examination ,
procedures that include student grading of quizzes, instructiom in discussion
techniques and the use of student directed seminars. In Chemistry and Psychology
computer simulated experiments in a game format have been developed for several
» topics. The addition of a digital computer (1BM 1130) has made possible the intro-

duction of more emphasis on data analysis in many courses so that computer calcula- v
tions and simulations continue to be developed. '
‘ EAST CAROLINA UNIVERSITY, GREENVILLE, NORTH CAROLINA 278324 !
42 Dr. J. William Byrd, Chairman, Denartrment of Physics 919-758-6739. :
The basic improvement progran Supported in part by COSIP included
activities in the Departments of Biologyﬂ rremistry and Physics. The
* essential features of vhe program were g <
(a) new or .cnovated quarters for the three departments,
(b) equipping a laboratory, for eﬁectron spin resomance spectroscopy,
(¢) equipping a laboratory for infrared spectroscopy,
(d) equipping an electron microscope laboratory, angd
(e) establishing a research fund for supporting small projects .
N iavolving faculty-undergraduate student teams. .’ - Lk
All elements cof the improvement program were reallzeigfgand egpeedea.‘ The ~
electron microscope obtained was the Hitachl HS-8. M,"igf?aradfin$ﬁtﬁ15f:7ﬁ
ment was the Beckman IR-12, The electron spin resonénce spectrometer
was assepbled from componefdts using local faculty expertise and resulted
2 in enbughysavings to inc%ude both an x-band and a «-band spectrometer, .
The research fund provided a total of 33 grarnts i..olvdng 4l studemts' 7%

with the average support per grant being 3$1,950. The Departments of
Physics and Biology ..o now housed in new buildings; and the Departmer.’
of Chemistry 1s housed in thoroughly renovated anarters,: 1ne depd:thients
supported by the program have realized an increase in faculsy product-
ivity, an improvement in the quality of science .graduates and a general

* improvement in the research environment for both students and fagylty:'“”“”A

»
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EASTERN KENTUCKY UNIVERSITY, Richmond, Kentucky  LOLTS
43 Donald C. Haney, Chairman Department of Geology 606-622-3270.

Eastern Kentucky University received support from the National Science Foundation to
assist in the improvement of sevcral programs within the departments of Biology, Chem-
istry, Geology and Physics. While areas of common concern existed in several departments
unique improvements were needed within specific departments. Areas of concern at Eastern
Kentucky University included; (1) higher level of student participation in realistic
scientific experimentation, (2) undergraduate research participation, (3) more adequate
pre-professional scientific training of teachers, (4) imprdvement of curricula, (5) fac-
ulty improvement and, (6) a tutoring program for freshmen. Student participation in
scientific experimentation has been encouraged through hands-on exercises and there is a
great interest on the part of the student to partitipate on an individual basis. Indivi-
dual requests are being made to include course content particulars in more of the basic
departmental courses. Undergraduate resca..i participation has bécome more of a reality
through the availability of equipment. Several projects have been undertaken by students
at different skill levels and the restlts have been gratifying. A definite attempt has
been made to improve the quelity of the teacher training program, but the results have
not been overly encouraging. Young people Just do not seem to be interested in careers
in science education and the fault is not related to educational programs. Curricula
studies have been made and nggestions for improvement are being implemented. Some
courses are being completely restructured due to obvious weaknesses brought out by CoSIP
studies . Faculty improvement was considered very crucial to overall improvement oid
faculty participation has been fair to good. It is impossible to convince some faculty
that they could profit from short-courses and workshops. A tutoring program was
instituted for the benefit of students in basic sgﬂence ccurses. Results of this effort
have been less rewarding than anticipated. Studepits who do not need tutoring have been
the principal participants and those below average students who desparately need
assistance tend to ignore the tutoring prograg. In general the project has been success-
ful and the science departments at Eastern should be able to continue many of the pro-
grams initiated under the auspices of the College Science Improvement Progrem.

-~

EASTERN MICHIGAN UNIVERS}TY, Ypsilanti, Michigan 48197, Edward L. Compére, Jr.,
44 Professor, 313-487-2057.

The Eastern Michigan University COSIP project involves the Biology, Chemistry and
Physics departments - largely intradepartmentally - These departments agreed on major
foci for individual effort are: curriculum |mprovemenf, undergraduate research parti-
cipation, and faculty development and improvement. Biology tested the feasibibity of
a four-year student-involved reseéarch program, with a summer pre-enrollment orientation
session, @s an integral part of the B.S. degree program; started a four-year 8.5, de-
gree program in microbidlogy; meshed into the existing and the new four-year research
programs: summer URP projects for students and individually-supported faculty research’
prcjects; allowed faculty and students support for research off campus and for excur-
sions providing professional development; and provided release-in-time for faculty
scholarly work both on and off campus. Chemistry purchased, set up new equipment, and
provided new necessary courses, for implementing an on-going vital metallurgical chemis-
iry B.S. degree option; supported technical personne! to provide quality, mult(-faceted -°,
uses of the computer for aiding students in learning chemistry - by means of compufer
software, developed or made serviceable to our system, from CAl programs to "computer
oriented’ general chemnsfry, carried out summer URP research with the better students;
pufchased a Laser-Raman spectrometer; provided release-in-time for scholarly work, and
small sfppends which doubled the normal time of gabbatical izaves; obtained an

"expert” instrument repairman - whose services will continue after COSIP; and
duuoled secretarial ‘service - some to continue after COSIP. Physics purchased and set-
up optics equipment for an optics laboratory - now an integral part of the physics
opti¢s program; carried out URP summer *esearch; provided faculty sf|pends for release-
in-time to do scholarly work, provided funds for faculty summer rgsearch, and to attend
meetings, conferences and institutes. Generally, the COSIP grant ncreased the
scholarly and research work of the involved departments, resulting in increasing numbers
of publications; provided helpful publicity for the defartments; increased the base for
obtarning GSA excess (more-than $150,000,); and has greatly stimulated the student ~
knowfedge of and interest in research at Eastern vlchlqan University. ,

. o
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. - EASTERN WASHINGTON STATE COLLEGE. Cheney, Washington 99004 .
. * 45  Vincent L, Stevens. - Chemistry Department. (509) 359-2330

>

We have enriched the quality of science instruction at this collegeé as a result
of this COSIP grant. “The departments of biology, chemistry, geography, geology, and
physics have improved their undergraduate pfferings as a result of equipment purchases
and the advice of our consultants. The field scudies program (largely a directed
effort by the departments 'of biology, geology, and geography) now includes on-site
laboratory investigations by undergraduate students. The bus, equipped with a public
address system, permits one to teach sections en route to sites. Groups of 30 or more *
students can be handled in this way. The boat and the 4-wheel drive vehicle aliow
students to move into difficult areas and to study less accessible materials. The
spectroscopy laboratory has now Heen extended, to .nclude fuclear magnetic resonance
and x-ray flourzszznce. We can now include organic chemical structural studies and
elemental analyses in our geology, organic chemistry, and physical chemistry labora-
tories. The physics department has completely revised its beginning sequence for
majors in science. It 1s now entirely modular, individually taught, and self-paced
by students. The equipment purchases in physics brought the laboratories up to date,
the consulting assistance helped reorganize the curriculum. The auto-tutorial labora-
topy in biology has led to a substantial enrichment in instruction, especially in
clarifying anatomical relationships. It has proven a potent supplement to the text
and the lecture. The entire COSIP-prcgram has led to an improvement in quality rather
than efficiency. We can now provide students with direct practical‘%xperience~in the
field; in spectroscopy; we now teach a physics course aimed at mastery of the elemen-
tary principles; and we have used audio-visual materials in specific problems in
biology.

- -

EAST TEXAS STATE ULIVERSITY. Commerce, Texas 75428, Arthur M. Pullen, Professo»
and iiead of Department of Biology, 214-468-2224. ,

A four-year developmental program financed by $300,000 from COSIP and $219,000 from
the University enabled the Biology Uepartment to establish a new core curriculum and new
courses at the advanced level, to remodel and re-equip laboratories to aid 1in
establishing a high level of instruction, and to provide refresher tralnlng for 7 faculty
members to improve technical and theoretical teaching. 'Remodeling was given priority in
the first year to support the new equipment to be obtained. The new laboratories and
equipment were used to augment the introduction of the 6-course core curriculum. Second
and third year expenditures centered on equipment to improve advaficed lev 3 teaching and
to introduce sophisticated research methods and ment into advanced uBdergraduate
courses. Retraining of the faculty has enabled {the introdi tion of new technical and
teaching ideas into the classroom. Advanced counses, particularly those involving .
organisms and phy<imlcgy, are taught at a much h¥gher level. Field work has been
increased and new equipment has made teaching afore effective. Tower leve: and advanced
level ecology courses have been introduced. A course 1n instrumentation, techniques and
methods in biological research was added and these students are now familiar with
coricepts that are usually obtained at the graduate level. In addition to the direct
COSIP program, two audid-tutorial courses for non- majors have been introduced. In .
faculty retraining in edutational methods, the concept of audio-tutorial i1nstruction was
explored and model courses were written. In the fourth year of the grant the institution
invested $40,000 in equipment for two laboratories and the courses are now well
. established. Also the concepts of the Keller Method have been adopted and are used in

the core curriculum. Cell Biology is now well established as a self-paced, self-study
course. . N\
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47 ELMIRA COLLEGE, Elmira, New York 14901 Gertrude Sp?émulli, Department of
Chemistry, (607) 734-3911

The grant enabled Elmira College to improve its undergraduate science program through
support of four major categories--acquisition of equipment, release of facdlty for cur-
riculum revision, use of upper-class students as laboratory assistants, and research
agssistantships for freshmen students. The equipment acquisitions (including that
obtained as excess property) e?abled the college to add three new courses (radioiso-
topes, comparative animal physiology, and instrumental analysis) as well as providing
the opportuhity to improve the laboratory offerings of numerous other courses and
increasing the research opportunities of the faculty and students. Curriculum revisions
resulted in a new approach*in the geology-earth sciences area emphasizing a problem-
oriented laboratory approach witlr considerable use of audiovisual aids. _An interdisci-
plinary approach in the cupurse for non-sciénce concentrators was adop:edhahich presents
frontier, developments in all areas of science at the same time emphasizing the social,
economic, and poiitical implications of these developments. As a result of faculty
workshop sessions a new two-semester core course was developed as a prerequisite for
any further work in the sciences. A new course combining a working knowledge of
computers and statistics was also developed. The use of upper level students as labo-
ratory assistants served two purposes. They experienced an important learning process
and they helped the faculty improve the experimental aspect of science teaching. This
project contributed to the decision of Elmira to institute a college-wide Senior
Fellows program to encourage the participation of seniors in the education of under-
class students in all disciplines. The use of freshman research assistantships fell
short of achieving its original objectives in that none of the students admitted under
the program accelerated their academic program as had been hoped, Furthermore, it .is
difficult to give the students enough scientific background in the area to make the
experience as valuable as it should be.

, ¢ ’ SR

EMORY & HENRY COLLEGE, Emory, Virginia, 24327. 4
48  Cecil M. Nelson, Professor of Physics, (703) 944-3121.

. A
This COSIP grant supported a very comprehensive program which could be divided into
four areas: faculty study, purchase of labbratory equipment, support of a tutorial pro-
. gram and library purchases. A number of science faculty were able to participate in
research activities both on campus and at other universities. In most cases under-
graduate students participated in these research projects and gained valuable experience.
Some of these results have been published. Also, six faculty were able to take at least
a year's leave of absence for graduate study. In this group two permanent faculty were
able to complete their doctoral requirements with additional time and effort. They
would not have been able to finish so quickly or even to have continued without the COSIP
support. A major portion of the money allccated for equipment in all science departments
went for modern research grade apparatus. The psychology department had virtually no
apparatus for their lab courses previously. A1l the sciences.have benefited in the lab
and class from the purchase of a minicomputer which is used on a time-shared basis in the
two science buildings. The College contyibuted some matching funds for the computer
system and funds for the renovation of many science labs and rooms to improve the
science program. A modest tutorial program was successful in several areas particularly _ .
if the professor and student tutors were adept in using this new approach. The College
would not have been able to support the purchase of back issues of major science journals

in all science fields. .
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EVERGREEN STATE COLLEGE, Olywpia, Washington 98505; Frederick D. Tabbute,
49 Member of the Faculty: (Chemistry) 206—869-6713; .

The Evergreen State College (TESC) undertook a pilot project designed to produce
sclf-paced-learning-units (SPLUS) that would provide much of the information, laboratory
skills, and conceptual framework traditionally presented in courses to students on a
non-course, individualized basis as these skills, concepts or facts are needed, and as
students recognize the need for them because of their involvement in problem-solving
activity, research, or in seminars. During the summer of 1973 and subsequently, faculty
and students at the college have developed 32 SPLUS ranging from exponential notation
and tissue culture technjiques to travelling wave phenomena and.in acid base equilibria.
Some 200 additional SPLUS*have been imported, evaluated and addpted for use by the col-
lege. Thus 232 units are now in use and more are being produced.  Vifttually all have
been used and critically evaluated by students during the current academic year. Several
of the SPLUS develosped at TESC have already Leecu exported for use elsewhere. Addition-
ally, the college has developed an organization for production, stard2+»dization, cata-
loging and distribution of SPLUS. The project demonstrated that faculty rrom a variety
of disciplines can come together, chart a structure for identifying needed SPLUS in a
non-course interdisciplinary context, set format standards, critically evaluate each
others work and actually produce materials that students find most useful in the learn-
ing process. SPLU formats have ranged from simple single frame learning programs, to
complex, branching learning units involving video cassettes, computer assisted instruc-
tion and sophisticated l?boratory instrumentation. Both wet and dry laboratory areas
have been arranged at the college for self paced pre-laboratory instruction. While the
pilot project was but a forerunner of a much more ambitious undertaking designed to
make Evergreen a model for change toward individualized, problem-centered instruction,
the SPLUS produced, the delivery system developed and student use to date all point
toward the fipitfulness of the basic concept supported by the foundation grant.

™ »

FAIRLEIGH DICKINSCN UNIVERSITY, Rutherford, New Jersey 07070
50 pr. william Schick, Assistant Dean, College of Science and Engineering
(2C01)836-6300.

The COSIP grant nad the following impact on the College: aided and
promoted curricular development, design of new curricula, articulation of
courses among departments, faculty and student research, doctoral study:
and made possible the purchase of a digital computer and display for
student use.and for faculty research on simulat:ion and human factors.
buring the term of the grant the following baccalaureate (B.S.J7 curricula
were initiated: Biochemistry, Computer Science, Engineering Technology,
Environmental Science, Management Science, Urban Systems and the follow-
ing masters level curricula (M.S.): Computer Science, Bioengineering,
Management Science, Materirals Science. Syvctems Science. Experiments in
the elementary and intermediate physics laboratories were rewritten. Tus
content and articulation of the general, organir inorganic, analytical,
physical, geochemical, and biochemistry laboratories were studied, and
plans for improvement were drafted. New courses were designed: Earth
Physics, Engineering Projects (E.E. and M.E.), Cornnter Science, Geology,
Biochemistry, Technology and Societal Problems (E.E.). The use of the
digital compdter was intqérqt:d 1nto the College curricula. Experiments
in teaghing methods inveplvifig the use of television, piuctorial sponsored
instruction, and the digital:computer as a"motivating factor were carried
out. All curricula of the College were revised, and all departments
developed self-study and goals reports. Five faculty were aided in
doctoral studies, and two of these have achieved the doctorate at this
time. Considerable research was initiated, and approximately ten referred

.

papers were published. .
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FINDLAY COLLEGE, Findlay, Ohio 45840. Mr. Stanley Wineland, Assis-
51 tant Professor of Physics, (419) 422-8313.

. s

, The purpose of the project was to develop a single major in science
in lieu of the more traditional majors in biology, chemistry, and physlcs.
This was to be accomplished through the develorment of integrated courses
‘and new curriculum designg, Under the project the Division of Natural

Sc¢ience has organized itdelf around two majors---Science and Mathematics-- =
while maintaining the opportunity for students to specialize within one

area of science at the completion of the core curriculum. The science

major corisists of twelve courses. The foundation of the major is . =~
supplied through two integrated courses in Physics and Chemistry which »

are taught concurrently with two courses in applied mathematics and a
course in biological concepts. The remaining courses include Particles .
and Waves, Modern Physics, Solution Chemistry, Organic Chemistry, Botany,
Zoology (several of which are to be taught with applications outside the
specific discipline), and an elective course in mathematics. The -
development of these courses has provided the opportunity to examine and
incorporate different teaching methodologies. In pérticular, an inquix¥
method has been implemented intc the introductory sciences courses: an
emphasis on concepts has been iftplemented into the introductory biology

course; and the mathematics course has been approached from an applied
point of view. The curriculum design has assisted the treatment of
certain student handicaps, particularly in the "area of mathematical

. competency and allowed them to be successful where otherwise they might
have failed. As a result of this project, the disciplines have been
1ntegrated at the introductory level, but integration at the upper level
is to be accomplished through example rather than content design. -

FISk»UNIVhRSITY, Nashville, Tcnmessce 37203, George lwll, Jr., Chairman, Depart-\
52 ment of Biology, (615)329-9111,

“oTire major activities under this project consisted of (1) undergraduate curriculum _
revisions 1n biology and phy51cs (2) strengthening graduate studies in chemistry (3)
establishifig a laboratory for programmed- instruction in rathematics. In biology,
an unuerygrauuate core curriculum of four new courses (cell biology, genetic biclogy,
vertevrate Liology, aunu environmental biology) was developed, replacing a nunber of
outdated trauitional courses. Tie main thrust of this venture involved the inter-
gration of current Lidlogical materials into fewer courses. Evaluation studies
indicate nigner achievement of students taking tne new courses than was true of thosc
taking comparable traditional courses. The undergraduate pregram in plysics was
revised to include introductory coarses with greater emphasis on competency in rathie- -
matical physics tuan was true in tradition:l courses. Initial follow-up studies
ingicate that students who have been involved in this program are able to pursue
praduate weih iun pLyS1CS witn hoirc success than those ulio too! only traditional courses.

- In cheadstry, a set of graduate core courses, coupled w.ith wider options for research = ..
in daffeient areas, was developed. Support for _raduate assistants and graduatc and
faculty rescarch led to significant curricular inprovererts on Loth the graluate and
undergraduate levels.  Several bapers Lased ou researck cenducted under the pro,ram

weie pubiisied. The DLVCIOmeht aunud Luricliuent lubo.‘tor), drveloped and equipped

1n tue liatueratics Dejartrent, 1s dircctel toward enliane.ny tie intellectu.! ruturlty

of students cnrvulled in .athenatics courses ut tic University. Projraured instructi on{:
UlS1,uCu Tl ass1St stuuCuly 1 OVULICOBLLE Leannesses in uatieamatics, is provided for

voth inuilviuuals anu groups. lost of tae students ulo used the loboratory Lecause of -~
hWodAlCSSEY 11 hathematlcs courses aave veern able to ovescc. e tueir deficiencies ana

1450 tuelr respecaave ot 13¢5, Tac laberatory 15 also useu occasiuvs ally Ly faculty

e students of nealoy iustituticis. -
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FLORIDA ATLANTIC UNIVERSITY, Boca Raton, Florida 33432. Kenneth M. Michels,
Vice President, and Ray M. Iverson, Dean of Science. (305) 395-5100-

The Biological Sciences Department introduced sixteen new environmentally-oriented
courses. Three service courses were added to acquaint students of widely disparate
backgrounds with the environmental problems confronting society. Thirteen new courses
and eleven existing courses were developed or oriented towarq environmental bid%ogy.
Field exercises, graduate assistants and one new faculty member assisted in the
imptementation of the pfogram. The vgry gratifying student interest attests to its
success. The Chemistry Department purchased a Perkin-Elmer Model 621 Infrared
Spectrophotometer and a Jeoloco Model C-60HL Nuclear Magnetic Resonance Spectrometer.
These have introduced the broad applications of infrared spectrophotometry and NMR
spectrometry in our undergraduate research projects. The lab programs and the
research projects of our students have been gyreatly enhanced by the two instruments.
The Mathematics Department developed an applied mathematics/computer science bachelors
curriculum and courses for students in the sciences, mathematics education and
engineering. Early in the project remote computer terminals were installed in the
Mathematics Department which assisted in the integration of courses with these
computing facilities. The Physics Department was able to include a new faculty
member, a specialist in astrophysics, who was later transferred to a state faculty
position. This was a very important addition to our faculty since it provided an
entirely new, current and exciting research interest to our department. The major
oquipment purchase was a compound 1{" Connoisseur series telescope with attachments.
Videotape physics demonstrations for use in general physlcs were produced as were
three films on Resonance, Moments of Inertia, and Motion. The Department of
Psychology introduced into its curriculum developmental psychology. The University's
upgraded an Instructorship afforded by the grant to a continuing Assistant
Professcrship. Courses in this area constitute an important and popular part of

the curriculum.

.

FLORIDA INSTITUTE OF TECHNOLOGY. Melbourne, Florida 32901. H.P. Weber,
54 pean, Sciences and Engineering. 305-723-3701,Ext. 256

This project was concerned with improving Cumputer Sciences, Elec-
trical Engaineering, Mathematics, Mechanical Engineering, Oceanography
(chemistry, biology, and physical options,) Ocean Engiheering, Physics
and Space Sciences Programs. A complete new common core program for the
first two years was developed. Junior and Senior year courses and labora-
tories were developed by individual departments. Laboratories developed
during grant period include General Physics, Fluids and Aercdynamics,
Electronics, Electric Circuits, Digital Systems, Microwave, Heat Transfer,
Thermal Systems, Geophysics, Material Science, Senior Physics, Modern
Physics, Optics and Holography, Chemical Oceanography, Marine Soils, Fluy-
sical Oceanography, Hydro Acoustics, Computation, Mstronomy, and General
Chemistry Laboratories. Demonstratiwfis were developed for General Physics
lectures. Laboratory experiments for above mentioned laboratories are
available. Three course Humanities sequences for engineers and scien-
tists were developed during grant period. Courses are now offered in Bio-
ethics, World Religion, Philosophy, British Literature, American Litera~
ture, World Literature, Ethlcs,,Spanlsh French, German, Russian and Psy-
chology. Course outlines and sequencing lnformgtlon is avallableﬁ In sum-
mary, the project has resulted in a complete, comprehensive, integrated
modern program of undergraduate engineerin% and science.




. v

. . . .
FRANKLIN AND MARSHALL CQLLEGE, Lancaster, Penns§\van1a 17604. J. M.Darlington ,
53 Associate Pean, (717)393-3621. -

. The project p}oposed to promote falulty and student research within the Biology De-
partment; expand environmental and quantification studies and student research within the
Geology Department; promote computer-related instruction and broaden prnfessional compe-
tence within the #athematics Department, provide research equipment, develop a techniques
laboratory and improve 1nstruction in the non-major program in the Physics Department.
An Biology nine research laberatories were equipped  Freparation-room and centrolled en-

vironment equipment was 1nstalled. A field vehicle was purchased for ecological studies. *

A preparator-technjcian was employed. Twenty selected students have been undertaking re-
search in successive yedrs. 1In Geology an environmental studies program was initiated.
EqQuipment -was purchased, research projects were conducted, three environmental-studies
courses--one,” 1nterdisciplinary--were developed. For the first time in College history
students (five) graduated with a concentration in environmental studies. A computer-ter-
minal and electronic calculators permitted quantification studies. In Mathematics a
staff seminar was conducted daily for six weeks 1n each of three summers. Two computer’
terminals and sophisticated desk calculators were purchased and used extensively by fac-
ulty and students. A visiting professor, appointed for a two-year term, developed a
course 1n Computational Mathematics. More than five hundred students studied the appli~
cation of the computer to the disciplines of Calculus, Ljnear Algebra, and Finite Math-
emdtics. In Physics a visiting professor was appointed and evolved a self-paced, open-
lahoratory, one-semester 1introductory physics course, integrated with Calculus. Five
electives followed, any one of which could be chosen as sequential to the introductory

. course. Evaluation by students was highly encouraging. A techniques laboratory was de-
veloped and widely used 1n a variety of courses. Extensive research equipment was pur-
chased or obtained through the General Services Administration. A computer terminal,
x-y plotter and electronic calculators were purchased and had wide application. .

- .
!

- »

FRANKLIN'AND MARSHALL COLLEGE, Laacaster, Pennsylvania 17604. J. M. Carlington,
+ 56 -“Aggociate Dean, €¢717) 393-3621. R

THe project propoeed to accelerate development of a new Anthropology Department, en-
hance pedagogical and professional environments within the Mathematics DepRrtment, fur-
ther professional activity, increase efficiency, and improve physical facilities within
the Psychology Department. -In Anth opology opportunity was provided two faculty members
to make extensive studied 1n their ggeCLalities. Archeological field training was ar-

~ ranged for/ eight students in succéssive summers, teaching assistantships were organized
for thirty-two students, including twenty-six majors. Equipment for teaching and field

« research wasg purchased. Senior majors increased from eight to nineteen, faculty from
four to six. Substantial increase in student interest in Anthropology was evidenced.

“In Mathematics staff seminars raised the professional environment to a more sophisticated
level.” Able young mathematicians were attracted. A visiting professor contributed'to
the staff's professional growth as did expanded journal and book acquisitions. The ped-
agogical environment was improved by adding visual-aid equipment, experimenting with in-
structional concepts in introductory and sophomore-level courses and involving selected
students as teaching assistants. The latter program had a substantial r=1nforcing in-
fluence on a8ssistants, most of whom were ma<jors, many of whom planded graduate study in
mathematics. There has been a continued vigor 1n experimentation with content and metnoa
in the teaching .of mathematics. In Psychology two post-doctoral fellowships added new
dimensions to competencies of the staff. Provisions of ancillary personnel--electronics
technician, secretary-librarjian, primate laboratory caretaker, and veterinarian service--
permitted the Department to raise the level of its activity appreciably. Sophisticated
researgh add teaching equipment was purchased to complement construction of a laboratory
almost” tripling previously available space. In the period of the grant the educational
program was improved, staff increased from five to nine, research productivity increased,
student majors tripled.
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FURMAN UNIVERSITY. Greenville, South Carolina 29613. Dr. Stuart Patterson,
57 . Academic Dean, (803) 246-3550. =
Lthe science program at Furman has been strengthened with CoSIP support by upgrading
the faculty.through additions and professional renewal, by direct subsidy of research

an ther professional act ties, by earlier and more extensive involvement of students
‘and Q h prof i 1 ivitd b i d i f d

in regearch, by providing improved and expanded support services to the teaching and
research efforts, by expanding the library and laboratory inventories, and by greatly
expanding the non-traditioneal aspects of the curriculum. Faculty positions were added
in biology, gevlogy and physics and, with supplementary non-CoSIP help, the position

of research professor of chemistry and physics was created and ftlled. Research,
professional travel, publication and/or study costs were covered by the grant for a
majority of the faculty in every science department Grants for these activities

vere made to 53 individuals including 10 students. Other students worked on professor's

grants. As a result the Furman major in all science departments typically publishes

or presents at least one paper based on his/her undergraduate research. The numbers |,
majoriﬂg have incredsed since 1970 especially in the previously underenrolled physical
sciences. Quality has remained high; four of the seven highest ranking departments in
GRE scores are science departments. Alternative science courses for non-majors were
devised, the most successful a topical course on energy. Field courses were expanded
in .geology and biology and new off-campus courses added. These are possible because

of vehicles and field equipment obtained through the grant. Research opportunities
were established for faculty and students at regional laboratories imcluding ORNL,

SRL, TUNL, and UNISOR. A machtne and electronics shop with part-time staff were estab-
lished to support the division's programs. Much equipment was QE}lt, and faculty and
students have learned fabrication techniques. Research grants have been obtained in
every laboratory science department. The CoSIP program allowed expansion and. improve-
ment of the sciences during a pericd when holding actimwas common.

GETTYSBURG COLLEGE, Gettysburg, Pennsylvania 17325 - v
58 Dr. Leonard I. Holder, Chairman Department of Mathematics, (717) 334-3131

The COSIP program at Gettyﬁburg College consisted of three main aspects: the
puzéhgse of an IBM 1130 computing system, the training of a nucleus of faculty in its
use, and the introduction of computer techniques into science courses. As a result
of the program the computer now plays a vital role in many of our undergraduate
courses. All mathematics, chemistry, and, physics majors., and many biology majors
receive an early introductioq.to the computer in the freshmah calculus course, where
it is used in natural ways to supplement and illuminate the calculus. In addition, a
significant number of social science students, in an elementary statistics course
having a computer laboratory, learn something of the potential and limitations of the
computer in their diséiplines. The potential for use of the computer in the social
and behavioral sciences, especially in simulation, as well as information processing
is just coming to be*realized, and it is expected that use will be greatly expanded
in thuse areas. A total of 32 courses, from 9 disciplines involving 750 different
students each year now use the computer routinely. This number continues to grow year

"by year. Approximately 36 faculty members now are able to use the computer. As a

result, courses have been made more realistic, and non-trivial problems and projects
previously impossible can be assigned. Talented students have devised sophisticated
and innovative programs to increase the utility of the IBM 1130, and these have been
disseminated widely among other collegés. The computer has been used almost exclu-
gively for educational purposes, making possible a maximum amount of "hands on" ex-
perience by students and providing an atmosphere in which students with a special beént
for computer science can develop their potential. The use of the computer has grown
80 rapidly that additional facilities will soon be needed, and this matter iscurrently
under consideration.




GRAND VALLEY STATE COLLEGES, COLLEGE IV, Allendale, Michigan,
59 49401, Dr. Robert J. Toft, Dean of College 1V, (616) 895-6611,
extension 261.

Through the establishment of an hierarchical matrix of individualized
credit bearing auto-instructional learning modules, each built arcund a
single concept or topic, approximately 60% of an undergraduate liberal
arts curriculum is being constructed in a self-paced mode, utilizing
performance objectives, mastery learning and ccmpetency-based testing.
Seminars, discussicrns, independent study and smazll group problem-
centered projects constitute the remaining 40% of the work. Input from
a National Advisory Board, consultants, and an outside evaluation team’
guides the process. The computer is used to manage the time-free system,
and to maintain records through interactive terminals. Open admissions,
free selection of coursework, self-pacing and open scheduling ensure
wide participation by many persons traditionally denied access.

GRINNELL .COLLEGE, brinnell, Iowa, 50112. Waldo S. Walker, Dean of
60 the College, 515/236-6181 Ext. 222,

*

The COSIP Grant to Grinnell College contributed substantially to in-
creasing the research opportunities of science faculty, through a Sabbat-
ical Assistance Program and a formal Research/Study Program, and to im-
prove cross-disciplinary exchange among Social Science Division faculty
threugh a formal Faculty Seminar Program. The Sabbatical Assistance Pro-
gram made it possible for faculty in both Naturkl Science and Sqcial Sci-
ence Divisions to extend their regular l-semester sabbatical leaves to a

. full year. The benefits to the College were of two kinds. The research-
ers were able to undertake more ambitious projects and the young people
hired to make that possible were often excellent teachers who were able
ro enrich departmental prrgrams while they were here. Although valuable
at the time, the program has not been continued. The Research/Study Pro-
gram provided funds for*small research grants, ranging from $25. to $5260,
to individual researchers (46 awards in all) from the Social Science Di-
vision. These grants and designated support for anthropology field stud-
ies were probab%y the most valuable programs undertaken by Grinnell Col-
lege. The College has continued to support Research/Study Programs for
all divisions since the COSIP Grant. The increased activity supported by
these funds has provided a stimdlating model for undergraduate students
and a source of attraction to young faculty. The Faculty Seminar Pro-
gram provided released time for cross-disciplinary studies by groups of
Social Science faculty members. Four seminars, involving 5-15 faculty
members each, were organized to study Urban Studies (I and II), Social
Science and History, and Computer Use in the Social Sciences. Though
short term effects on faculty members involved were generally considered
positive, the seminar program was finally judged to be the least success-
ful program supported by the COSIP grant. :
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GUSTAVUS ADOLPHUS COLLEGE, St. Peter, Minnesota 56082
61 Dr. John Kendall, Professor of Psychology, 507/931-4300 ext: 200

CoSIF at Gustavus Adolphus College was designed to strengthen science education Lo
through eourse and curriculum dewvwclopment, opportunities for faculty renewal and improve-
meri, the addition of science technicians and the purchase of some additional laboratory
equipment. The course and curriculum development involved one- semester leaves, summer
projects, and consultants. The faculty imprévement allowed for additional one-year
leaves, special summer study, and short-term visits to other campuses. During the
period of the grant, seven professors were able to devote at least one semester to
curriculum development. Sixteen staff were supported during summers on course related
activities. Five senior profedsors were given one-year leaves for .professional renewal
and twenty-six were able to participate in summer programs designed to increase pro-
fessional skills. Three technicians were hired to assist the science departments in
equipment maintenance, audio-visual techniques, and computer applications. The tech-~
nicians spent considerable time improving the skills of both faculty and students in
their respective areas. As a result of efforts by the computer technician, computer use
by science depaytments increased over 70 percent in three years. Specific program
developments include a program of landscape analysis in geography, a'new course on
totalitarianism in political science, an interdepartmental progrem in animal behavior,

a revised undergraduate course in econometrics, programmed instructional material in
genetics, a modular laboratory in introductory psychology, a stereoscopic atlas “in
comparative anatomy, a set of auto-tutorial film loops in physital themistry, self-
gulded_geology tours, and the implementation of Keller plans in physics and chemistry.
In all, ren science departments, sixteen specific courses and forty-three different

faculty profited by CoSIP support.

HAMLINE UNIVERSITY, ST. PAUL, MINNESOTA 55104. OLAF A. RUNQUIST, PROFESSOR OF
62 CHEMISTRY, 612-641-2252.

The four part Program initiated to improve Science instruction for both the under-
prepared student and the talented through, (a) curriculum enrichment and modificatidn
studies aimed at increasing quantitative abilities of underprepared students; (b) upgrad-
ing quantitative science instrumentation and computational facilities; (c) summer student
research program; (d) a para-professional position in the natural sciedces. Curriculum
development resulted in production of new self-instructional materials for underprepared
students in mathematics, economics, psychology and chemistry. More quantitative topics
and techniques were incorporated into existing courges along with new teaching techniques.
Computational facilities were increased through purchase of mini computer and programm-
able and non-programmable desk top calculators. Self instructional material was prepared
and is available for calculators and computers. The quantitative nature of courses at
every level has markedly increased. Scientific equipment available to all departments
was greatly increased by purchase of new equipment, acquisition of surplus property and
by instigating an all University interdepartmental loan system. Inventory Qf all campus
equipment has’ been compiled apd is available to all departments. All equipment available
for interdepartmental loan is maiﬁined by a common university repair budget. Through
excess property program, science p facilities and raw material supply greatly expanded,
new research oriented laboratories and summer research program greatly increased shop wee.
Summer student research program provided faculty and students with time to engage in
basic research, and resulted in several publications to date, and has increased awareness
of the importance of research in, the undergraduate training of scientists. Para-profess-
icnal position was created to 3sgist faculty in maintenance of laboratories and scientific
equipment inventories. Creation of this position made the interdepartmental equipment
loan program possible and resulted in a unified bid-purchase procedure for the science
departments and materially lowered maintenance costs. As a result of summer curriculum
development work in biology and physics a new envirommental major established and a re-
vised physics curriculum adopted.
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HAMPDER-SYDNEY COLLEGE. Hampden-Sydney, Va. 23943. Academic Dean Frank J. Simes,
63 (804)223-4381

The Hampden-Sydney COSIP grant was twofold in its purpose: it was intended to
strengthen individual department programs by providing outside consultation on curricular
development and potential staff augmentation, and it was intended to generate conditions
within the college in which independent study and research involvement as features of
the various science curricula would be adequately supported in terms of library resources
and more genarally used within those programs. Seven departments were involved: biology,
chemistty, economics, mathematics, physics, political science, and psychology.

The college started the grant period with very conservative and somewhat dated programs
in most of the science departments and very uneven program levels in terms of staffing,
course offerings, and commitmert to independent study. In departments with developed
programs COSIP brought in a new full-time faculty advisor in an area not adequately
covered by existing staff, or a series of consultants (each on a 3 to 5 day visit) for a
similar purpose. & result of the above was curricular planning and exﬁanaion with a
better balance among the area of specialty in each department, and a renewed emphasis on
independent-study opportunities in each department. In departments with very small
staffs or less fully developed programs, consultiflg committees were brought in during
the first summer of the grant to plan the development of both the curriculum and the

"needed areas of specialty for additional staff to be hired. Subsequently, the college

hired new faculty members in the suggested patterns, the new curricula were put into
practice, and COSIP funds purchased subgtantial additional library resources in all of
the departments. In all departments, more emphasis was placed on quantitative tech-"’
niques: the college leased its first computer (IBM 1130) and COSIP funds purchased an
electronic-calculator statistics laboratory for multi-disciplinary use. 1In the final
year of the grant, departmental review committees were brought in to assess the progress
of each department, providing both benchmarka and guidance for the improvement of the

programg in future years.
[ 4

-

64 HAMPTON INSTITUTE, Hampton, Virginia 23368 Dr. Victor Fields,Chairman, Department
of Chemistry, (804)727-5249.

This COSIP project was nndertaken with the goal of {mprovement within the Departments
of Biology, Chemistry, Mathematics, and Physics. Within pthe Department of Chemistry
improvements were achieved using faculty released time fur curriculum revision and/or
study. A radiochemistry course was one of the major improvements; American Chemical
Society accreditation another; and student research programs still another. * The
Department of Biology used this project as an opportunity for faculty to gain the
knowledge necessary for the program in marine biology. The Department of Mathematics
concentrated on its programs for elementary school education majora. They have
increased their emphaaia on computer applications and have revamped their courses in
numerical analysis. The Department of Physics emphasized student research with several
papers being presented at various science conferences. A side.benefit achieved through
the grant was that of better interdepartmental relationships. General meetings and
discussions clarified the significant relationships that exist between the various
scientific disciplines. . .




-
Aruitoxt provided by Eic:

UNIVERSITY OF HARTFORD, West Hartferd, Connecticut, 06117. Dr. Frank M. Ganis,
65 Associate Dean for Science, (203) 523-4811, Bxt. 536. .
\

The mnst gignificant result of the COSIP grant awarded to the University cf Hart~
ford was the rapid growth of the somparatively new university campus. Pirst and fore-
most was the enlargement and revitalization of the science faculty. This was accom~
plished by (1) allowing faculty to undertake individual research projects (2) providing
opportunities of contact with the scientific community through meeting attendance and
seminars (3) underwriting curriculum study projects (4) procuring scientific equipment
and instrumentation (5) establishing masters' degree programs im the science depart-
ments through graduate assistant support. Because of the substantially increased size
and strength of the faculty, the university is in a better position to become involved
in community operations. All departments benefited from increased exposure to outside
speakers and consultants. Undergraduate programs have been decidedly upgraded in all
departments and two new graduate programs were inaugurated and consolidated. We feel
that these programs were significantly fnvolved in favorably altering both undergraduate
and graduate enrollments at the university. Both the Psychology and Biology Departments
managed to establish new graduate programs and develop their undergraduate programs to
improved levels., Unfortunately, projected graduate programs in physics and chemistry
did not materialize. Psychology benefited from a strong orientation towards the behav-
ioral sciences. The Biology Department benefited from increasing studeat interest in
conservation, ecology and the anti-pollution movement and very decidedly in the area of
health science education. Chemistry also reaped benefits from this latter interest in.
the biolngical sciences. In every respect it can be said that the science and engineer-
ing faculties are demonstrably stronger than they were at the beginning of the COSIP
program. This faculty strength has been noted particularly in the school's ability to
provide a solid education in virtually any area of the basiec sciences. The influence of
COSIP on individual elements of the university has been striking but the best measure of
success of the program has been the overall strengthening of the faculty and science
programs in the university. .o

HARVEY MUDD' COLLEGE, Claremont, California 91711. J. Arthur Campbell, Dean of
66 the Paculty. (714) 626-8511

COSTP funds enhanced scientific research activity and expanded opportunities for
student involvement in teaching and research. Students coauthored 56 papers. i

During three years of COSIP support eight post-doctoral fellows taught and, with
eleven gtudents, did research in the Chemistry Department. Research on homogeneous
catalysis by transition metal compleﬁés resulted in several publications. by faculty
and students; regearch in applications of quantum mechanics to surface effects including
heterogeneous catalysis also was cgrried out jointly. A major effort went into estab-
lishing and staffing new courses in bio-chemistry and outfitting two student and one
faculty regsearch laboratories. The bio-chemistry program now promises to expand into
a highly quantified advanced biology program with greatly amplified research capabilites.

Physics research activities were initiated and expanded in geveral areas.
Astronomy was initiated with the hiring of a post-doctoral fellow in astronomy and
the purchase ot an Ealing 16" Research telescope, spectrometer, and photometer. One
paper is in preparation for publigcation from faculty-student research carried out with
the telescope. Three pieces of lecture demonstration equipment were built;. a torsional
wave demonstrator, servo-voltmeter, and drumhead resonance visualizer. A low-tetpera-
ture solid state phy8ics laboratory is being used for the measurement of transport
properties of metals and semimetals and the measurement pf various parameters which
describe the state of magnetization of insulating materials.” The low-temperature
laboratory is capable of measuring resistivity at low temperatures for some of the
europium chalgonides and will enable us to make significant contributions to the °

_ understanding of guch semiconductors. . Data has been obtained.from ongoing faculty-

student research on single crystals exposed to microwave radiation ifi the presence
of a magnetic research. .

Two enginéering post-doctorates established research activities in information,
theory, computer simulation and systems engineering. Theoreticsl research, based on
computer simulation that has provided some performance results, is continuing on the

erformance of specific data-compression techniques when the data is confused by noise.
faculty member and student are studying the dynamic response of a multi-unit =
fluld mixing process including controller setting.

-




HEIDELBERG COLLEGE. Tiffin, Ohio 44883. Dr. Martin Reno, Physics’
67 Department Chairman. 419-448-2494.

O

The departments of biology, chemistry, mathematics, physics, political
science, and psychology engaged in‘a wide varnety of activities designed to improve
and modernize the laboratory course offerings, increase and renew the expertise of
the faculty, and improve the physical facilities necessary for this program. New lab-
oratory exercises have been developed for Botany, Microbiology, Physical Chemastry,
General Physics, Advanced Physics Laboratory, and Experimental Psychology. Pro-
ject oriented laboratories have been established in General Chefmstry, Organic Chem-
1stry, and General Biology. Students and faculty have worked during vacations to im-
prove laboratories, new laboratory apparatus has been implemented, and specialized
equipment has been constructed. Off-campus study and research for two senior fac-
“ulty members resulted in establishment of Keller Plan courses in basic mathematics
and a continuing research project on marijuana extracts (Dr. John Groce). Four’
junior faculty members were supported for continued study toward the PhD degree.
Student-faculty research programs have been established: nuclear magnetic research
in liquid crystals (Dr. Raymond Wise), Mossbauer effect in intermetallic compounds
(Dr. Stanley Schmidt), X-ray structure determination of biologically important mole-
“Cules (Dr. John Jackobs and Dr. Martin Reno), viscosity studies of muramidase
(Dr. Richard Kissling). Developments begun during the project will continue to in-
fluencg the future course of science at Heidelberg. Project oriented laboratories are
a regular part of the Chemistry Department laboratories; student-faculty research
projects thrive in the Physics Department; Keller Plan and Guided Design courses
develop in Mathematics and other areas; a flight simulator is 2 unique educational tool
in the Psychology Department; and the Political Science curriculum points toward a
more quantitative approach, - ’

-

HOLLINS COLLEGE
68, Hollins College, Virginia 24020
Roberta A. Stewart, Assistant to the President, 703-362-6323

“The CoSIP program afforded Hollins College with a means (1) to bring to the campus Visiting
i Scientists to meet formally and informally with students and faculty, (2) to provide faculty with
funds to travel in connection with their research, (3) to make possible special faculty leaves for
post-doctoral research, particularly for the younger members who were not eligible for sabbat-
ical leaves, (4) to finance travel by students to other libraries and laboratories to utilize their
resources, and (5) to hire temporary faculty to release regular faculty from some or all of their
responsibilities to enable them to carry out research, undertake curriculum revision, or experi-
ment with new teaching programs. Under the CoSIP grant, 61 Visiting Scientists visited the nine
participating departments during the period of the program. These scholars not only spoke to
classes and to general audiences but also acted as research and program consultants. Their
presernce on the campus broadened the horizons of all who came into contact with them; both
students and faculty benefitted enormously from this aspect of the program. Twenty-four faculty
in the nine departments received funds to support their research; 69 students worked with faculty
as student research assistants. Students and faculty were thus able to further their professional
development., Five faculty took leaves to concentrate on their research; their replacements were
paid from CoSIP funds. Curricular studiés were undertaken by faculty in biology, chemlstry,
economics, psychology, sociology, and statistics. As a result of these studles, several new'
+ courses were introduced and changes were made in existing ones. One faculty member con-
centrated on the high school-college science interface problem. Finally, 110 students were
_ given full or partial support to travel to professional meetings, and to libraries, laboratories,
and other places for resedrch purpoges. CoSIP sypport made possible the actwmes described

above. i
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HOOD COLLEGE, Frederick, Md. 21701 Phyllida M. Willis, Professor 301-663-3131
69

. The multidisciplinary COSIP proeram included a computer center.and statistics lab,
faculty self-improvement, visiting professors and scholars, and summer undergradu-
ate research participation (URP). Provision for computer facilities and for.faculty to
gain iperrzased competence with these enabled us to bridge the gap between our pre-COSIP
cooperative computer gcience education programl and our current expanding use of this ed-
ucational resource. Students majoring in mathematics, science, social science, educa-
tion, home economics, and even humanities use the computer in ways ranging from simple
calculation to problem solving, data analysis, and simulation. We are now considering
increasing the “computer facilities and adding new computer-dependent courses. Trends in
the ecomomics and psychology departments are for more emphasis on mathematics and compu-
ter applications. The influence of visiting scholars--Goodwin Watson's teaching on so-
cial sex‘roles and Jean Mayer's on nutrition--continues. A nutrition faculty member who
did "self-improvement' summer study hag introduced two new courgses, Nutrition and Cultural
Patterns, and Community Nutrition &Health. She has also been Hood's representétive in
- / development of the Maryland Coordinated Undergraduate Program in Dietetics, a cooperative
venture of the U. of Maryland, Morgan State College, Hood, and the Nutrition Department
df Johns Hopkins Hospital in Baltimore. A new course, Issues in Science,. Philosophy, and
Religion, has some of its roots in COSIP. Faculty released-time was used for improvement
in the audio-tutorial biology lab and for individual research. Summer URP stipends were
awarded to 14 students, majors in 8 different fields. Their work at N.B.S., N.I.H., U.S.
D*A., Johns Hopkins, and the U. of Maryland, stimulated their interest in research,
showed them what doing research is like, and provided guidance for their choices of ca-
reers. Eight of them have becowe full-time students in graduate school and in medical,
law, and otlier professional schools; several others have done part-time graduate study.
Some are using their experience in positions at N.I2H. or Federal Reserve. Arranging for
a themistry internship course at N.B.S. was facilitated by previous URP contacts. Facul-
ty in non-sciehce fields enjoyed auditing the COSIP Professor's history of science course

and shared the general excitement of COSIP scholars' public lectures. Additions to the

library in history of science and env1ronﬁpntal topics are of continuing value. Scholar- .
ship in general has benefited.

lwillis, P.M. and Fox, M.R., Liberal Education, vol. LV, nc, 4 1969, p. 545-550

-

HOPE COLLEGE{ Holland, Michigan 49423. Dr. F. Sheldon Wettack, Professor of .
Chemistry, 616-392-5111, extension 2272.

The COSIP Grant at Hope College was designed to implement the development of a new
Geology Department, to expand the experimental psychology program, and to strengthen all
the sciences by generating an intensity of undergraduate research similar to that pre- .
sent only in the Chemistry Department prior to 1969. To this erd several specific
results can be noted. The Geology department now numbers 3 faculty and 30 majors, and
4 the program is growing. In view of the renewed interest in the geological sciences, its -
Presence promises to enhance the position of Hope among 4-year private colleges. Exten- .
sive equipment and library purchases necessary to launch this program were made with ,///
COSIP funds. Three additional experimental psychology faculty are now at Hope as com-
pared with the pre-COSIP period. This area of psychology has grown commensurate with
the staffing increase and the net result has been a much stronger overall psychology
program. Psychology now graduates more majors than any department at Hope. The ex-
- tension of undergraduate research to departments other than Chemistry has been a major
outgrowth of COSIP. Approximately 42 students were supported during the three summers
of the grant and all departments were involved. During the past three years 60-70
students have spent the summer at Hope working full-time on science research @xojects
: with faculty collaborators. The impact of this on the strength of the sciences at Hope
has been very significant. A total of 27 individual faculty grants are now active in
the departments supported by COSIP whereas 9 were active in 1968. In addition NSF-URP s
or S0S grants were received in Biology, Chemistry, Physies, and Psychology last year.
» Many other unfunded proposals have been submitted during the past three years and several
more are now pepding. In short a greatly increased intensity of research has occurred
in all of tHe sciences and much of fhis increase can be traced diree%ly to the ''seed"
money provided by COSIP in the form of sungr stipends for student researchers.

-
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HUMBOLDT STATE UNIVERSITY, Arcata, CA. 95521 John M._Borgerson, Professor of

71 Physical Science. (707) 826-3220

The COSIP Project at Humboldt State University was dirécted toward a thorough
revision of the upper division (Junior-Senior) majors curricula in the departments of

- Chemistry, Geology and Physics. The three programs were redesigned concurrently with
an ingtitution-wide conversion from semester to quarter sSystem and went well beyond
an arithmetic conversion of course numbers and unit crediz. Major thrust was a’ program
phased toward and culminating in a Senior Research Experience with allied seminars and

°  1independent study. COSIP support initiated or sustained ongoing research of modest

scale of such a nature that a senior student could partcipate actively with a senior
professor. Institutional matching support provided a new and modern physical chemistry
and advanced project laboratory and a structure with related facilities at a field study
station in the coastal range east of the campus proper. The latter facility makes
possible meteorologic, seismologic, and astronomic investigations impossible or
hﬂpractical at the gea level location of the campus. Suggesting an element of "delayed
impact" insofar as the program effect is concerned, the enrollment figures for declared
;majors in the three departments is presented below. In the seven year period that saw
total enrollment double, enrolled majors im the participating departments tripled.

Curricular réfinements and progress made possible by the COSIP grant have been
successfully incorporated into the

ongoing sclence program - and
routinely accepted as an integral 250  Enrolled Majora: Chemistry, Geology, Physics

part of the normal curriculum - in by year. 1967-73
the three disciplines. 200
Normal budgetary support has been 150
sufficient to maintain the program
since funding terminated in 1971. 100
50 =< COSIP Project —>

987 8 69 70 1 12 15
= = = Institution Growth Pattern
» -

ILLINOIS WESLEYAN' UNIVERSITY, Qloomington, I1linois. 61701, Wendell W. Hess, Ph.D.,
72 Dpirector, Science Programs, (309)556-3060

The CoSIP grant to Illinois Wesleyan University provided expanded opportunities for
such activities as astronomical viewing, behavior modification, faculty and student
research, insightful consultants, visiting professors, computer computation and model
building, and audio visual stimulation. The single purpose was to enhance and

- accelerate educational opportunities in six departments offering majors and in one

multidisciplinary activaty. The grant's impact surpassed all expectations and provided
positive effects well beyond the specific areas involved. Physics and Psychology
acquired major equipment. A 16" telescope completed observatory facilities, resylting
in greatly enlarged possibilities for astronomical viewing by students and townsaeople.
A physiograph, videotape and other experimental equipment expanded and improved the
entire behavior modification oriented curriculum in Psychology, contributing to a
dramatic increase in major students. By providing released time to one of our faculty,
the grant made possible a computer expert in residence, row ctle to work in many areas
of computer application., Faculty and students in Chemistry, Psychology, Sociology

and Political Science éé;rned better how to conduct undergraduate research, with some
significant results. Graduate study at major universities increased the effectiveness
of the Economics faculty. The grant facilitiated the earlier completion of doctoral
work by one member. The acquisition 0f audio visual packages by five departments
demonstrably improved learning and teaching techniques. Visiting lecturers presenting
new viewpoints and 1nsights attracted attendance by the campus community that proved
the value of these enriching experiences. The program's flexibility stimulated
creative thought and action, and the sense of cooperation achieved among the
disciplines during the grant period will have lasting impact. No major administrative
problems were encountered, and only one line item of the grant remained inactive

due to personnel iliness.
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JUNIATA COLLEGE, L7th and Moore Street, Huntingdon, Pennsylvania 16652
73 Dr, Donald M. Rockwell, Prgfes)sor of Chemistry, (814)-643-4310 Ex, 71

Major aims of project: 1- to update and upgrade training of faculty; 2- to develop
curriocuwlum changes; 3~ to improve computer facilities and provide more training in
computer uges by faoulty; 4- to improve laboratory facilities; 5- to strengthen libe
rary resources, Aim 1: met by grants of released time for faculty to do advanced
course work at other institutions (three persons were enabled to complete their grad-
uste degrees). Also several faculty members from socidl sciences engaged in.an on-
campus, eight-week summer seminar involved with course work in model building, sim-
ulation, computer useage and curriculum design. Visiting instructors were brought. in
for this seminar and several visiting speakers were engaged for occasional leftures
to the participating faculty. ﬁ_z: fulfilled by inviting several faculty members to
be involved in designing new couxses in the social sciences and a new daboratory pro-
gram for the chemistry department.\ These actions were closely meshed ‘with the reorgan-
ization of the whole college curriculitm which was occurring simuh aneouslye Aim 3
partially met by assisting in the suppdrt of the MERC computer system, When this

. falled to be viable, support was transferred to helping with the costs of a new IEM

1130 computer. Support also given for purchase of a plotter and a small laboratory N
computer. Additionally, seversl courses in computer were offered faculty., Aim &3

new laboratory equipment added in psychology, including constructing and equipping a
group-dynamics laboratory. Major additions of equipment for bilology and geology asso-
clated with setting up a new field ‘station. Aim 5% numerous additions to library
holdings, espscially in social sciences. In general all aims were met suceessfully
without major difficulties. Chief disappointment is that our computer facilities and
program have not developed to the extent originally hoped for. New courses+and lab-
oratories are working well and faculty are pleased with student response. The group- -
dynamics laboratory and the field station are major additions to facilities and will
bave a strong positive effect on our scientific program for jears to come.

KENYON COLLEGE .
74 Gambier, Chio 43022 L
Dr. J. M. Pappenhagen, Professor of Chemistry, (Q}d) 427-2244

The objectives of the fhree-year COSIP grant had as central themes: faculty deQelop-
ment, curriculum modernization and revision, use of computer facilities. During the pe-
riod of the grant the College had the additional objectives of providing for the addition
of women students, new faculty for expanded departmental programs, and both the construc-
tion and renovation of science facilities. Under the grant the combined resources of the
College and NSF provided for salaries (for a laboratory preparator in biology, for summer
and released-time support for members of six departments for curriculum development, com-
puter studies, research and study), equipment for curriculum development in chemistry and
physics, computer hardware, and faculty travel. Each of the six departments (biology,
chemistry, economics, mathematics, physics, psychology) made significant curricular
changes. Included among these were the redesigning of existing and introduction of new
courses, both for majors and non-science majors, the preparation of teaching films. and
the writing of laboratory experiments, computer programs, and text material for computer
programing. Increased student interest and awareness, throughout the College, is evident
from these changes. Some fifteen to twenty faculty members each year attenged seminars,
conferences, and professional soclety meetings, and learned'first-hand of research and
specialized subject matter. More than half of the members of the participating depart-
ments directly benefited from she summer study, research, and released-time portions of
the program. Research grant applications and funding, improved course instruction, pub-

catfons, and student independent study projects have resulted. The College has contin-
ued to build upon the thrusts of the COSIP grant as typified through the establishment of
a college-wide faculty development grant program, a new department of anthropology and
sociology, the synoptic major, and changes in the comprehensive examination program.

1
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’ KING COLLEGE, Bristol, Tennessee 37620. Edward W. Burke, Jr., Professor,
75 (615) 968-1187., '

! The 4usip Grant supported Honors Research, Faculty Released Time, expanding the

| use of computer for teaching, setting up a Science machine shop with a machinist and

{ purchase of equipment for laboratory teaching. Student-faculty research was productive

| in Biology, Chemistry, Mathematics, Psychology and Physics using COSIP grant funds to L

' provide stipends for surmer.. Students finished projects and wrote papers the following

V school year. The use of the computer for teaching in mathematics and other fields was
expanded. The Project Director spent one semester at Vanderbilt University working on a

[ physics course for non-science majors apd studying the undergraduate physics curriculum.
Two mathematic professors were released for one half time for one year to study and de-
velop curriculum. A capable machinist was provided for the Science Shop. He makes
equipment for demonstrations, laboratory, and research in Physics, Chemistry, Biology
and Psychology. Telescopes and associated optical equipment for teaching and research
in the Physics Department were designed and built. Laboratories were provided and re-
novated by King College and equipped with grant funds for Psychology so that experimen-
tal courses could be expanded. The Biology and Chemistry Departments were provided
equipment funds and all departments included ip the grant received extensive G.S.A.
excess property which was extremely valuable?”

KNOX COLLEGE
76 Galesburg, Illinois 61401
Lewis S. Salter, Dean of the College; (309) 343-0112

Chief program features aimed at two objectives; (1) making faculty-student research
involvement an integral and continuing feature of the science program; (2) supporting
science education programs by provision of store-room and lab technicians, needed instruc-
tional equipment, and underwriting an augmented visiting scholar program. In support of
the first objective funds were expended to provide research support for members of behav-
joral science faculty, needed research equipment for new members of the ph¥sical science
faculty and summer research stipends for students in both behavioral and physical sci-
ences. The program is best described as conventional and non-innovative; no activities
not previously present and supported by the college in at least rudimentary form were
initiated. A comparison of physical science enrollments (measured in credit units)
yields the following data: in 1967-68, (pre-COSIP) there were 1.847 science units awarded
per FTE student and 120.54 per FTE physical science faculty member; in 1972-73 (post-
COSIP) the corresponding figures were 2.061 and 126.62. The increases are 11% and 5%;
respectively. Some continuing funds have been secured to maintain faculty-student re-
search projects initiated with COSIP funds (e.g. anthropological investigations at Bishop
Hill site supported by regular grants from the state). Machine, woodworking and elec-
tronics shops in new Science Center were almost completely equipped with surplus equip-
ment procured under COSIP auspices, at tremendous %avings. Impact on continuing sciente
program was greatest in area of student-faculty research, particularly in behavioral
sciences. Visiting scholar program had least continuing effect. Unplanned spin-off,
made possible by flexibility of COSIP funding, was in area of new courses for non-sci-
ence mzjors and inter-and trans-disciplinary courses developed (e.g. philosophy of
science course team taught by chemist and philosdpher, team-taught course in physics and
the arts). Some wastage of funds for summer reséarch occurred because 'grants committee"
composed of department chairmen was insufficiently tough on submitted proposals; a
committee composed partly of scientists outside of the Knox community would probably have
made better disposition of the available funds.'
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LAWRENCE UNIVERSITY. Appleton, Wisconsin 54911. Robert M. Rosenberg,
77 Professor of Chemistry, (414) 739-3681.

The COSIP program at Lawrence was designed to strengthen independent study and re-
search, to provide improvement in applied mathematics, statistics, and the computer
center, and to provide a thorough study of the curriculum and make suggestions for needed
change. An average of 12 faculty-student summer research projects wére carried out in
each of four summers. These projects have led to grants from external agencies, to de-
velopment of interacting research communities, to increased enrollments in independent
study and tutorials, and to increased support by the university for summer student-fac-
ulty research. Grant funds provided a basic complement of research equipment for the
biology, geology, physics and psychology departments, on which they could build programs,
and strengthened holdings in chemistry. Research oriented experiments permeated labora-
tory work in these departments. Acquisition of the Human Relations Area Files played a
similar role for anthropology. The mathematics curriculum was revised, a statistician
was added to the staff, and a statistics laboratory was equipped. Increased emphasis on
the quantitative aspects of the social and biological sciences led to record enrollments
in mathematics courses. The 1620 computer was equipped with two disk files, a PDP-11
time sharing system was purchased which now has sixteen terminals includirg two video
terminals, a plotter, and several silent terminals with tape cassettes, and the univer-
sity obtained on-site access to the 360-44 at Thé Institute of Paper Chemistry. Computer
use is now common in almost every course in the natural and social sciences as well as
in research. A manual and videotape film was produced for self-instruction in the use
of the analogue computery The curriculum study led to the formation of a sociology
department and stimulated greatly the development of the computer center and computer
use. New interdisciplinary teaching has developed in neuroscience, urban studies, and
linguistics. -

LINCOLN UNIVERSITY. Lincoln University, Pennsylvania 19352
78  Leroy D. Johnson, Dean of the College 215 ~ 932-8300 '

Science education at Lincoln University has benefitted significantly as a result of the COSIP

‘grant used for the development of new curricula, the provision for instructional assistance, and

a general enhancement of the physical facilities available for the sciences. Our adoption of a
4-1-4 curriculum which allows for independent study and off-campus experiences during the
month of January was influenced by this grant. A complete rebuilding of the Life Science Building
was financed in part by an Office of Education grant. The life sciences have also benefitted
greatly from the building of a new greenhouse which allows for experimentation with plants
throughout the year. The acquisition of major items of equipment including a Leitz fluorescence
microscope, interference microscopes, centrifuges, in the“biology department, and a2 multi-
channel analyzer, interferometer, and oscilloscopes in the physics departtent allowed for the
introduction of research capabilities not possible before the grant. The provision for assistance
in developing our computer program and our offerings in mathematics has made this center one
of the most efficient operations in ,small liberal arts colleges. The center has conducted projects
in computer analysis during our January interim. The psychology department has grown to
include experimental and physiological psychology, and the teaching assistants provided by the
grant have helped this department produce and maintain the third la rgest group of our graduates
each year for the past several years. The increased facilities for both teaching and research as
well as the opportunities provided by the grant for making innovations were invaluable in increas-
ing the effectiveness of the science program at Lincoln University.

Y
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" LOUISIANA TECH UNIVERSITY, Ruston, Louisiana 71270 Dr. P. B. Moseley, Associate

79 Dean,College of Arts and Sciences, (318) 257-3160 =
The COSIP project was designed to improve teaching of chemistry, physics, and

zoology at Louisiana Tech University. Summer salaries were paid to some members of the
chemistry faculty to work on the reorganization of certain courses particularly labora-
tory courses. A number of items of equipment were purchased which have resulted i1n con-
siderable improvement in the quality of the organic laboratories and the instrumental
analysis physical and biophysical laboratories. The greatest improvement has resulted
from the use of the infrared spectrophotometers and the preparative gas chfomatograph.
As a direct result of COSIP support, a strong undergraduate curriculum for physics
majors was established. All physics courses were improved by-revising lectures, includ-_
ing materials from recent literature, selecting new texts where appropriate, and intro-
ducing audio-visual aids and classroom demonstrations. , To insure maximum improvement,
the faculty member responsible for each course was given a two-thirds teaching load
¥Yeduction. Similarly, an evaluation of the laboratory sections was made resplting in a
locally written laboratory guide, a reorganization of laboratory procedures, and recom-
mendations for new laboratory equipment. Faculty improvement was reflected by the
increased research activity made possible by reduced teaching loads, equipment acquisi-

tion and the hiring of two new faculty members with.new research interests. Research .

publications were increased. The zoology department improved its technological offer-
ings to its students. Sophistication was afforded our 8tudents through modern equip-
ment and instrumentation. This prepares a better informed student witlt more precise
methods in the testing and measuring of scientific raw data® The zoology department
studied, reviewed, assessed and altered its undergraduate curriculum for its majors.
It establighed a basic concepts course at the freshman level and created a core cur-
riculum from which advanced courses are structured. Duplicdation of information is
+ minimized in this agproach.
, .
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LUTHER COLLEGE. - Decorah, Iowa 52101. Adrian M. Docken, Professor of Chemistry.
80  (319) 387-1122.

This COSIP project has focused on sIrengthenlng the instructionz! program in the
Departments of Biology, Chemistry, and Physics in four ways: 1) Curriculum develop-
ment by expanding staff and course offerings, especially of an interdisciplinary nature,
2) an increase in research activity by both faculty and students, 3) an expansicn cof
teaching facilities by remodeling and equipping existing space for biochemistry, cell
and microbiology, and 4) obtaining technical help to release ‘staff from supportive
activity and routine chores. Additional faculty made possible by the grant are: a
biochemist, a freshwater biologist, and a geophysicist. New courses that have been
added include: Probyems of the Environment, Geophysics, Computers and Digital Elec- —
tronic Techniques, Biochemistry (2 levels), Aquatic Biology, Biostatistics, Animal
Behavior (team taught by staff from Biology and Psychology), Mammalian Physiology
(team taught by staff from Biology, Psychology, and Physical Education). The devel-
opment of mini-courses has increased the interdisciplinary emphasis by making.it
possible for a student to take an integrated course taught during the first half of

. the semester by a physicist, for example, and by a chemist the second half. Two
examples: Electronics-Instrumental Analysis; Physical Chemistry II-Quantum Mechanics.
Academic year half-time research leaves for ficulty as well as summer research sti-
pends for both faculty and students have helped to increase student interest to a .
point far beyond any level previously reached. We now have an additional 3000
square feet of floor space for teaching and student research in biochemistry, cell
and microbiology, well equipped with modern instrumentation.
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MACALESTER COLLEGE. St. Paul, llinnesota 05414, Murray Braden, Professor of
81 Mathematics, 612-647-6338, -

MACALLSTER's COSIP program provided stydy and research opportunities for faculty
members in Biology, Chemistry, Geology, Mathematics, Pnysics and rsychology, and pro-
vided stipends for summer research and study for students in those departments, under
faculty supervision. For faculty members tuere were stipends for support of summer
research and study, as well as for leaves of albsence . lasting one or two semesters.
Several semester leaves were combined with sabbatical leaves. The leaves were quite
effective in enabling faculty members to revisit the frontiers of their specialties
and to rekindle tneir professional vitality and entnusiasm. A considerable amount
of original research and writing was accomplished, with some publication realized
and some pending. Another accomplishment was the development and revision of courses:
a few examples being the creation of an interdisciplinary Environmental Science course
and major program, creation of two courses on the computer, and developing materials
for a drastic and innovative revision of the introductory?psychology.course.

MACMURRAY COLLEGE, Jacksonville, Illinois, 62650,
82 Dr. Fred McCollough, Jr., Professor, Chairman, Chemistry Department
(217)245-6151, Ex. 352

A modernization of the curriculum and equipment in the Departments of Bio
logy, Chemistry and Physics was undertaken in order to accommodate the
reviving interest in the Natural Sciences in the 19f0's. Extensive re-
modeling and renovation was carried out in the Biolbgy Department, Aud-
io-tutorial equipment was installed in the laboratories. Faculty of=

fices were set up in conjunction with an adjoining seminar-library room. -

Course material was reorganized to fit the new format. In the Chemistry
Department, emphasis was placed on up-grading the first two courses -
General Chemistry and Organic Chemistry. Balances, Spectronic 20's, pH
meters, gas chromatographs, and a Beckman Microspec were added. Courses
were redesigned tc.raflect a morc quantitative approach. The Chemistry
Library was improved by the addition of periodicals. Extensive remod-
eling was also accomplished in the Physics Department. Ehuipment in the
area of nuclear science instrumentation was added. A key addition was
the purchase of a multi-channel analyser and an X-Y plotter. Extensive.
use of computer facilities (made available through a separate grant) has
been made by both the Chemistry and Physics Departmehts in the implement-
ation of the new program. As a result of the improvements in curriculum
and equipment, students are prepared to undertake meaningful research at
the undergraduate level. Enrollment in the science departments has not
suffered the decline that has been experienced college-wide. Acceptance
of our students in graduate and professional school has remained high.

MANCHESTER COLLEGE. North Manchester, Indiana 46962, Dr. William R, Eberly,
83  Professor of Biology and Director of Environmental Studies, (219) 982-2141.

A Computer Center with an IBM model 1130 computer and related keypunches and card
sorter was established. The computer is used almost exclusively by students in a
variety of courses and for advanced student research projects. A brief contact with
the computer is a vital part of a required introductory course in science taken by
all students in the college, Two audio-tutorial instructional iaboratories were set
up with twenty four stations in each laboratory. These facitities serve three courses
throughout the year with a total enrollment of about 300 each term. This approach to
science educatidén has 'resulted in increased interest on the part of the student as well
as higher levels of achievement. A number of pieces of radvanced research instruments
has greatly increased student interest in research as well as making possible a wider
range of research projects, An integrated science core course involwing staff from
biology, chemistry, physics and mathematég;wdepartmentg‘has been developed and is
offered to all students as a general education requirement for graduation, This course
of fers a variety of laboratory experiences in these fields. A number of faculty were
supported on leave pursuing advanced study and research work which greatly enriched
their own teaching capabilities.
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MANCHESTER COLLEGE. North Manchester, Indiana 46962. Dr, William R, Eberly,
84 Professor of Biology and Director of Envitopmental Studies, (219) 982-2141,

An Environmental Studies program §nd a full academic major in Environmental Studies
has been established. The first year six students completed this major and the second
year 16 were acdepted. New courses which dealt specifically with environmental issues
included Natural Resources and Man, Population and Environment, Economics and Publie
Policy, Politics and the Environment, Demography and Soclal Organlzatlon, and Environ-
mental Ethics. Students pursue special Independent research projects in environmental
topics, A variety of conferences and workshops have been held dealing with outdoor
education in public’ education, pollution detecting and measurement, ethical decisions
in environmental matters, and population teaching resource materials, A graduate level
course in Outdoor Education methods has been developed, A number of faculty have been
supported in attendance at conferences and workshops as well as in advanced study,

A self-instructional laboratory has been installed in which students can pursue special
tapics relating to environmental and natural resource topics, The entire faculty is
occasionally provided with current environmental literature and other, pertinent mater-
ial as a kind of "in-service training". Many courses in the curriculum have included
various environmental topics in the course of study. A student directed cmvironmental °
action group has been established, At least one student originated course in this

area has been accepted by the faculty for credit, The environmental studies program

is interdepartmental and interdivisional, It has had a considerable impact in raising
the environmental consciousness of the entire campug,

% * -

MARQUETTE UNIVERSITY
85 Collegg of Engineering
Milwaukee, Wisconsin 53233
: Dr. Walter M, Hirthe, Associate Dean, (414)-224-7259

The program had as its goal the developmant ana implementation of quality Iabor%fory
instruction in the Coflege of Engineering. The laboratories developed are in Environ-
mental Engineering; Structural Analysis and Design Models; Circults; Electronics; and
Measurements, Properties and Systems. The'availability of these facilitles resulted in
the restoration of meaningful laboratory instruction to the engineering curricula.
Student response to improved laboratory instruction was favorablé and resulted in
improved performance in the classrooms and probably a higher retention of students in
engineering. These facilities have also been made available to qualified undergraduate

students for a¥variety of independent study and research projects. In addition to the
. laboratories under this program, the faculty has been stimulated to design other labora-
tories. In order to further laboratory instruction in circuit anaiysis and experlmental

problem-solving beyond that initially proposed, a mini-computer laboratory was estab-
lished. Undergraduate students were largely responsible for the_development of this
laboratory and It is an excellent example of the student interest and involvement
generated by the program. The enhanced facilities and equipment have alsd permitted
many mini-experiments and demonstrations as part lecture courses in additicn *5 more
formal laboratory instruction. . ‘

MARYVILLE COLLEGE, Maryville TN, 378Cl. A. Randolph Shields; Prcfossor and Chair-‘
86  ‘man, Department of Biology, 615-982-5181- ‘

The sciencg,program at MC has been enhanced through the development of interdiscipli-
nary courses, the provision of "hands on" teaching equipment, and transportation facili-
ties for extended field work. COSIP was vital in, this development. The program has al-
ready spawned more that §20,000 in faculty and student originated research grants in
chemistry and biology. The computer facility is getting extended use in the- social
sciences and is providing the opportunity for all students to learn programming as a
aid to their undergraduate research. Audio-tutorial facilities are encouraging tne
development of course enyichment programs in all of the science fields. Student phase
microscopes have improved microbiology. Research phase microscopes are opening up new
areas of student and faculty research. Video-taping,’ physiograpn additions ana the
"environmental" room have increased teaching and research in the behavioral sciences.
COSIP has been instrumental in what we believe to be a successfully integrated multi-
disciplinary science program, and student response is helping to eonfirm this.

,
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MARY WASHINGTON COLLEGE, Fredericksburg, Virginia 22401
87 Dr. Samuel O. Bird, CoSIP Project Director - (703)-373-7250, ext. 298.

_gLr program envelopes all natural and social sciences and is designed to enhance
the investigative approach and to promote cooperation between departments where rea-~ I N
sonable and natural. Each department upgraded abilities for quantitative approaches
to problem solving; to this end & quantitative economist and a mathematical statis-
tician were hired, remote terminals to off-campus computers and also to a local
mini-computer (Nova) were installed. The result is new courses and new approaches
in all iavolved departments plus computer programming and statistics courses to serve
as general, background courses for specialized ones at higher levels. Analytic
equipment has yielded sophistocated laboratory experiments and student-faculty re-
gearch through the school term and into the summer. College funded research grants to
students and to faculty have been coupled with federal monies to produce investigations
involving some 60 faculty and student members of the College; about one-half of these
were College supported. Seventeen faculty and students studied the geology, chemistry
» and biology of the local Rappahaunnock River over the past three summers. Joining of
activities was fruitful, but not so much so as anticipated. Additional interdis-
ciplinary programs ayd exercises developed or in process of development include a
set of courses revolving around linguistics (CoSIP faculty person), psycholinguistics,
and anthropology (new position next year); am introductory--all natural science course
offered by faculty from all natural sciences; a growing geology curriculum, (1 faculty
position from CoSIP) which is extending and giving application to studies in the .
related subjects of bilology and chemistry; and growing nursing, physical therapy and
pre-medical programs augmented indirectly by facilities added and intensified ty our,
N.S.F. grant. The impact_of our plan on the College is major; some of the.results,
egpecially those covered in the information above, were not predicted and many other
suech results will tie to our efforts of the past three years and to those of the more .

. remote past.’

MIAMI UNIVERSITY Oxford, OH 45056 Dr. Charles M. Vaughn, Professor & Chairman
88  pepartment of Zoology (513) 529-4918 282 Upham Hall .
\ -
The Department of Zoology was the principal unit chosen for improvement in faculty
research and-scholarly activities, purchase of scientific equipment, undergraduate re- .
gearch projects, renovation and a visiting scientist colloquium. Course and curricular
studies were undertaken in the transition from the trimester te the quarter calendar
through university'action, allowing budget modifications in the four categories. The
university established an electron microscope facility after its deletion from the
proposal. Three faculty members had sabbatical leaves and their replacements became
full members of the department after initial service as replacements. Twenty-three .
faculty summer research awards doubled the research potential in the three summers.
Student grmer research awards were related to the increased summer faculty availability .
and were incrcaséd from five to seven and finally ten awards. Travel funds increasef
faculty and student presentations at regional and national meetings. The scientific
« - equipment purchased the first year included advanced optical equipment, electrobalances,
and spectrophotometer and were utilized immediately in advanced undergraduate labora-
tory courses. A funding moratorium and’ tampus unrest required an extension of the
' grant and the final year involved extensive equipment additions in the three major
subdisciplinary areas of ecology, ‘physiology, and developmental biology. Quantification
requirements and field recording equipment was required for ethology and aquatic
biology. The Visiting Scientist Colloquium brought forty-one guest speakers to the
campus in the three year period. Each speaker presented an interdisciplinary seminar
as well as one in his special area. The speaker was available for gtudent discussions
‘during the visit. Guests were invited in both science and related social science de-
.. bpartments.. The enrichment of faculty and students by research activities, new equip-
, ment and guest lecturers has helped to double the number of departmental majors since
the program began. Interdisciglinary seminars are now common in the College of Arts

and Sciernce.
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MIDDLEBURY COLLEGE. Middlebury, Vermont 05753. Grant H. Harnest,
89 Chairman, Natural Science Division. (802) 388-795%

Middlebury's commitment to 2 major five-year development program in
the natural sciences was given indispensable momentum by COSIP in estab-
lishing an environment conducive to substantive faculty-student research
and curriculum development. Expansion of the faculty- leave program pro-
vided stimulation for a critical mass of the faculty leading to new vital-
ity in faculty and student research. Contributing to enhancement of
research amblance and curriculum improvement was the correlative short-
term off-campus program. Faculty studied recent advances, new areas or
learned new techniques. A two-weeks course has enabled our electronics
. techniclan to trouble-shoot time-sharing terminals. A professional glass-
blower brought to Middlebury for a series of demonstrations led one
faculty member to develop a winter-term course in scientific glassblowing.
The success of the visiting lecture program in science, inaugurated under
COSIP, has encouraged the administration to broaden the program to include
all departments in the college, as well as continuing it in the sciences
with funding at about the same level. Acquisition of modern equipment
permitted the launching of up-to-date undergraduate laboratory experience,
particularly in spectroscopy, chromatography, microscopy, cryogenics and
electronics.- In the physics department advanced laboratory techniques
associated with advanced subjects have been assembled in one course which
is structured on an individual project basis requiring the student to
econduct library research and experiment planning, as well as execution.
New instrumentation has also been a critical factor in developing a
milieu ' fostering modern competitive scientific inquiry. Research activity
has taken a quantum leap in the last five years. Publications how appear
at the rate of ten or more per year as contrastea with one or two a decade
ago. .

MILLSAPS COLLEGE, Jackson, Mississippr 39217, Dr. George H. Ezell, Chairman,
% Natural Science Divasion, 651-354-5201

The primary purpose of the COSIP award was to provide the catalytic agent needed
to expedite the development of exasting and projected programs :n scientific and related
areas by means of renewed faculiy interest in advanced study and research, development
of undergraduate capability for research amd teaching, naw areas of study, contact with
off-campus scientists, and improved laboratory facilities. To accomplish these object-
1ves , the following programs were instituted: on campué faculty research, off campus
faculty study, s*udent internships, limited undergraduate research projects, develcpment
of marmne science and computer science projects both on and »ff campus, and acquisition
of equipment to provide research and ins*tructional capability for both students and fac-
uity. The grant prqgided for the relccation and refurbishing of a periodica. abstract

"room in the sclenceégall. In addition, improved facilities for the housing of experi-
mental animals for biology, and psychology were realized. Instructicnal equipment was
provided for each department participating in the grunt., Thes. .anged from the multl

~ purpose audio-visual equipment and computer hardware additions to specific 1tems for
indivizdual student use such as mi:romcunts, analog computer components, petrographic
microscope, electrophoretic apparatus, and atomic absorption cathode tubes. Several
faculty publications resulted from research supported under the grant. A secondary

. result of such Pesearch was the completion of the terminal degree by one faculty member.
The Gulf Coast Semester and the interdisciplinary computer seience programs were formal-
1zed through the pilot programs developed under the grant. As a result of the grant
award, we have developed new programs which continue to enrich our curricylum. Without
dsubt, our undergraduate studer.ts have been, are, and will be better trained individuals

| as a result of this grant. The primdry lfmitation of projected goals of the project was

the proper.nterfacing of student and faculty personnel within the time span available.

~
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MINOT STATE COLLEGE, Minot, North Dakota 58701. Dr. Bruce W. Farnum, Prof.
91 of Chemistry, (701) 838-6101.

Amathematical statistics laboratory was set up, the mathematics library holdings
were improved, and two PhD mathematics professors were added to the staff. In
biology, a PhD physiologist was added to the staff, a fully instrymented lab

for animal surgery was established, equipment for ecological field studies was
purchased, and three controlled environment growth chambers were added. A plant
physiclogy lab was also equiped with instrumentation. Barth Science 'library
holdings were improved, a fully instrumented weather station was established,
and a soils laboratory was equiped. A used electron microscope was purchased

and set up for use in biological courses and undergraduate and faculty research.
A research model petrographic microscope was added to the earth science equip-
ment. Chemical inetrumentation was improved through the purchase of a Varian T60
nuclear magnetic resonance spectrometer, an ACTA V UV-Vis spectrophotometer, a
dual column FID gas chromatograph, an atomic absorption spectrophotometer, an
Blectroscan 3o, and a Kevex x-ray emission spectrometer, and a lab for environ- !
mental chemistry including a high volume sampler, dissclved oxygen meter, motor
driven burette, and wet test gas flow meter. An electronics technician was
hired, and a shop set up for instrument maintenance and repair. A polarimeter
was also added to the chemical instrumentation.”

92 THE MONMOUTH COLLEGE, MONMOUTH, ILLINOIS 61462, Ron Van Ryswyk, Dean of the College
Phone (309) 457-2324

Departments of Biology, Geology and Psychology combined efforts to improve the level of
science instruction. Funds were expended for equipment, student and faculty research,
implementation of new course work and renovation of facilities. The Biology program
stressed moving students out of the classroom and into the field, expecially at the Ecol-
ogical Field Station studying investebrates, vertebrates and plants found in and near the

. Mississippi River. Independent study and student research on a year round basis was pro-
vided and continues. In Geology, improved student functioning was stressed im=the libr-
ary, in the laboratory and in the field. Students were cross registered at Knox College.
Thin-gsectioning equipment was purchased for rock preparaticn laboratory work and student
participation in summer work in the big snowy mountains of Montana was completed. The
Psychology Department employed summer research experiences for promising students and
purchased egsential laboratory equipment used predominantly by students. Research in- .
cluded effects of cholinergic agents on responding maintained under differential rein-
forcement of low rate reinforcement schedules, attitude and personality adjustment in
geriatic patlents, brightness averaging hypothesis in pergeptual phenomena of visual
masking and finally a computer program for simulating animal performance in drl reinforce- .

menc schedules.
MOREHOUSE COLLEGE-Atlanta, Georgia 30314 Dr. J. N. Gayles,Professor
93 (404) 524-7851

The CoSIP-A project at Morehouse was designed to improve the general
scientific research and instruction capability of the College. The ap-
proach was an "umbrella" approach concentrating largely in the areas of
chemistry, mathematics, and physics with minimal support in the biology
area. Specific improvements occured in the areas of faculty support for
scientific research, research in instructional methods, scientific equip-
ment acquisition, and student support for zesearch and instructional
assistance. 1In each of the departments affected by the grant we have had
staff increases in number and depth of educational training. In fact, Y
the mathematics department has almost doubled in size. We have also in-
creased and improved science course offerings, concentrating largely on
more interdisciplinary programs in lower division courses and increased
specialty training in the upper division. Student enrollments have
doubled in chemistry and shown significant increases in other departmefts
affected by the grant. 3tudent participation in stimulating research is
a part of the reason for enrollment increases. The CoSIP program has

' helped us to advertise science as an interesting nd worthwhile-career
choice. Faculty research output in the form of scholarly publications
tripled during the course of CoSIP. . .

Q . ! " .
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MORGAN STATE COLLEGE °
94  Baltimore, Maryland 21239 Phone: (301) 323-2270, Extension 399
Horace A. Judson, Associate Professor of Chemistry, Associate Dean of the College

Significant efforts in motivating students toward careers in science; in science
instruction and student faculty research; in the training of student tutors and
laboratory assistants; in faculty scholarly activities in curriculum revision, new
course directions, establishing audio tutorial laboratories and computerized instruction;
in instructing students in the use of research scientific equipment; and in creating
suitable science learning environments, were made in the three year interdisciplinary
projects conducted in the College Science Improvement Programs at Morgan State College.
The programs were administered under the umbrella of the Interdisciplinary Center. §
Science education activities were programmed in the Center in support of
interdisciplinary goals and in the Departments of Biology, Chemistry, Mathematics,
Physics, and.Psychology, in support of ‘disciplinary goals. Since one of the main
thrusts of the entire COSIP project was toward the in depth motivation of a larger
number of doctoral potential students, than would have been possible without the

- projects, the Interdisciplinary Center impacted several career and guidance deficiencies

by programming "Images of Success", "Women in Science", and a Science Careers
Information Center. The Department of Biology established an audio tutorial laboratory.
The Departments of Chemistry and Psycho}ogy conducted summer student research programs.
« The Bepartment of Mathematics projected.programs-on course and curriculum development
honors, and computerized instruction. The Department of Physics trained student tuto%ﬁ
and laboratory assistants. The grant was time restricted id its potential impact on

‘undergraduate instruction. A five year period would have produced greater results. p
- Ev%luations conducted showed significant improvements in programs conducted and in the
"successful management of the project.' "Especially noteworthy outcomes' were

establishing the Interdisciplinary Center, conducting the, ''Images of “Success" series,
adoption of individualized, instruction by other departments, and interest in program .
by other colleges. The Director was Thomas P. Fraser, former Professor of Scienca

Education. -
. MOUNT HOLYOXE COLLEGE. South Hadley, Massachusetts 01075. Kith:xn M. Eschenberg,
95 Protessor of Biological Sciences. 413-538-2359. .

The COSIP Grant supported, in part, the renovation of the East Wing of Cornelia Clapp
Laboratory, which houses most of the Department of Biological Sciences. The main purpoaes of
the removation in relatign to the teaching of biology were to: (1) moderqize basic utilities,
including electric power, plumbing, gas, and ventilatiom; (2) redesign laboratories and
offices for more efficient use of space and {acilities; (3) relocate equipmant and suppliea
into moure logical combinations according to the sub-disciplines of biology. E£xamples of the
first category .of improvements are as follows. Substantial increase in total electrical
power supplied to the building has' provided corresponding power increases in teaching and
student research laboratories. This has allowed more constant use of instrumentdtion with-
out circuit overloads. New, more versatile hoods have replaced old, non-functional ones,
and new ventilating systems in the animal rooms have improved the conditions for animal main-
tenance. Redesign of some teacning laboratories has allowed students easier access to sinks,
hoods, supplies, and instruments, which in some cases could not even be located in ii.e same
room previously. Redesign of other rooms has created additional space for student research
in areas associated with appropriate equipment and facilities. In addition, common service .
rooms have been established, which house all instruments and supplies associated with specific
procedures—e.g., tissue fixation, sectioning, and staining. These improvements have helped
immeasurably in our efforts to support student research and to accommodate the unexpected
numbers of students who.are engaging in various aspects of biological study. More funda-
mentally, however, the imsroved facilities have been essential to the implementation of a -
major revision of our curriculum, put into effect in 1972-73. The combination of modernized
facilities=and curriculum should assure that we will continue to play a significant role in

educating wémen in science.
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96 NEBRASKA WESLEYAx UNIVERSITY, Lincoln, Nebraska 68304, Dr, walter R. French, Jr.
Head, Physics Department. (402) 466-2371, Ex, 235.

Coming coincident in time with the 0lin Hall of Science complex, the COSIP grant
made possible a quantunm step in the quality of science instruction at NWU, Most
Mignificant was the acquisition of more than $125,000 worth of scientific equipment,
including computer expansion, calculators and research grade instruments. These
expanded facilities, along with fatulty released time and student research stipends,
promoted a research atmosphere, and encouraged a greater involvement in research by
science students and faculty. COSIP affected the teaching style directly in science
courses, indirectly in many non-science courses as the use of new techniques such as
auto-tutorial instruction were implemented, Courses became more quantitative as
computational skills of students and faculty increased, and as modern research

(4

instruments were involved at lower levels of instruction, Equipment for the Nuclear .

Laboratory opened up many interdisciplinary research opportunities in addition to
bagic research in nuclear physics. Equipment additions in Biology permitted work.in
cell Biology, Chemistry curricular changes and library additions made possible
Amgxtcan_ Chemical Society accreditation, A modt important aspect of the entire COSIP
program was ciie joint planniny petween the varjous science departments which has
resulted in better understanding and cooperatipn among science departments as well as
increasgd interdisciplinary teaching and resedrch.

NORTH CAROLINA CENTRAL UNIVERSITY, burham, N. C. 27707, Dr. A. Sold%, Chairman,
97 Department of sics, Phone 919-682-2171, Ext. 217. - :
L]

He revitalized our phy51cs program by eqlipping approximately 1,300 m? of renovated
lecture, office and laboratory space by anreasrng the library holdlngf redesigning the
laboratories, and restructuring the courses of our physics major program by augmenting
our computing capabilities, expanding the use of demonstrations, and creating possibili-
ties for faculty research and study. The grant,allowed the physics faculty to experiment
with ipdividualized meterials, to set up specigl student projects to gain experience 1n
numerical methods, interactive computer termindls, course designs and productlon of audio
V1§ua1 aids. From the activities under the grant we have gained the experience needed to
revise the goals and content of our service courses. Toward the end of the grant we be-
gan designing teaching materials. for concrete operational thinkers. We have developed
five new laboratory courses and two new courSes i1n mathematical methods. We have deve-
loped a laboratory manual and a set of notes on mathematical methods that have proved
.moderately useful. We have improved the quality of the experimepts offecred in the labo-
ratories. The physics department has been able to acquire further grants and to plan for

.- new programs primarily because of the resources, experience and awareness gained through
. tne SPSIP grant. . $ @
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. - THE UNIVERSITY OF NORTH CAROLINA AT GREENSBORO, Greensboro, N.C. 27412.
98 WILLIAM K. BATES, Associate Professor of Biology, (919) 379-5290.

The COSIP program at UNC~G wasa multidisciplinary effort involving the departments of
Biology, Chemistry, Physics, and Psychology. The goals of the four departments were to
improve undergraduate research participation; to provide momentum for newly-developing
graduate programs; and to further increase faculty research capabilities. An electronics
shop was established as an interdisciplinary campus resource. In the Introductory
Biology Laboratory, much déscriptive material has been replaced by individual student
° experimentation in an Audio-Tutorial format. Biology students are also offered instruc-
tion in computing in comnection with liquid sciptillation and other radiotracer methods.
* Students of organic chemistry use nuclear magnetic resonance techniques in identification
of structures. This work is closely related to certain faculty research projects, and
has been further aided by Undergraduate Research Participation grants. The Department of
Physics has used COSIP support to establish an intermediate level course in Modern Physics
which involves independent student laboratory projects, and research programs in thermo-
luminescence and in elementary particle physics through the analysis of bubble chamber
photographs. An interdisciplinary Electronics course has been established for students
and faculty members from biology, chemistry, music, physies, and psychology. Support for
programs 1in sensory perception, animal behavior, human learning, and physiological
psychology have prévided a sound foundation for establishment of the Ph.D. degree in
Psycﬂelogy during the period of the COSIP award. As a result of the COSIP program on our
campus, undergraduate science laboratories have been substantially improved and students
are able to participate in some stimulating types of research projects. One direct
benefit of this improvement is an increase in the number of science.majors who have
continued their education in graduate and professional schools.

99 UNIVERSITY OF NORTH DAKOTA Grand Forks, North Dakota 58201 Dr.
Roland G. Severson., Chairman, Department of Chemistry 701-777-274l,

The purpose of this project was to develop new curricula, to design new and revise
old courses, to further the training of certain staff workers and to purchase certain
library materials and laboratory apparatus for the improvement of undergraduate
science education in the Departments of Chemistry, Geography, Mathematics and
Physics. The Departinent of Chemistry developed and put into operation a new four-

.year undergraduate curriculum for chemistry majors with considerable integration of
the four main fields of Chemistry. Separate laboratory and lecture courses were de-
signed for the entire four-year program in order to accommodate the integration and
correlation of material to be taught and to allow more extensive exposure to modern
instrumental techniques, new developments in chemistry and current theory. The
Department of Geography developed new teaching materials for their courses in
Physical Geography, Astronomy, Meteorology, Climatology and Cartography. They
planned, developed and completed a photo-cartography laboratory and completed the
field research station which consists of a weather station, trailer classroom and
astronomy observatory. A laboratory manual for physical geography, a computer
program for climatic maps, a manual for remote sensing guides and a field station
brochure were developed, Two staff membets from the department received off-
campus graduate training, The Department of Mathematics developed undergraduate
computer-related courses in Numerical Analysis and in Applied Matrix Theory along
with many computer programs to be used in these courses. This effort was largely
responsible for the establishment of a Computer Science Department at UND. Three
staff members of the department received released time to do advanced work in
Mathematics and Mathematics Education at other Universities. The Department of
Physics made extensive revisions in its undergraduate physics courses and laborator-
ies through funds for equipment and released time for staff. New experiments using
modern apparatus and new lecture demonstrations have been developed. These efforts
led to the revision of the year course in General Physics into a new three-semester
sequence and a modern laboratory in electronics was developed, .
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\ NORTHEAST LOUISIANA UNIVERSITY, Monroe, lLouisiana, 712015 Daniel E. Dupree, Dean, |
100 College of Pure and Applied Sciences, 318-372-2100. ‘

. The major activities of the COSIP grant at Northeast Louisiena University can be
. c categorized in the following basic areas of endeavor:
1) Released time for on-campus research, 3) Off-campus research.
- research materials and equipment, and L) Utilization of technicians.
undergraduate research participation. 5) Instructional equipment.

2) Course and curriculum study and improvement.
The following accomplishments and improvements have resulted from this grant:
*1) Several junior faculty members have been able to initiate significant research pro-
* grams through released time for research and with the use of research materials and
equipment made available by grant and university funds. Numerous scholarly papers
. and talks have resulted. N
2) Support of undergraduate research has created an ‘awareness of research among the
. student population in the sciences, gnd several papers by students have been accepted
for publication and presentation at professional group meetings.
3) Study of courses offered for both science and n®n-science majors has resulted in
better interdepartmental coordination and better service to students.
L) The opportunity for senior faculty to do research off-campus with reputable persons
in their acédemic area has enriched and widened the scope of academic backgrounds of
, various faculty. - ‘

5) The employment of scientific techz;.iciaé. has enabled the departments to more ade-
quately maintaein leboratory equipment, and has made possible extensive savings on
leboratory equipment maintenance costs.

€) Purchase of instructional equipment has enhanced the quality of laboratories. In
particular, it has enabled theg sciences to inaugurate an audio-visual leboratory in
which normal classroom and lebdratory instruction is augmented and through which
various programs of independ progress instructionhave been initiated.

~ NORTHERN ARIZONA UNIVERSITY: Flagstaff, Arizona 86001; Dr. Eugene M, Hughes,
* 101 | Vice President for University Programming; 602-523-3983 4 ,

N . The basic objectives of TOSIP were to: (1) update course content in the sciencéz;
(2) emphdsize principles in science courses; (3) encourage investigation and hypothesis
formulation by students; (4) systematically sequence courses to build on earlier courses
and learning by students; and (5) provide specidl opportunities for learning for stu-
dents who are gifted and motivated. Each of these' was accomplished. Curriculum
restructuring and innovation, including program redesign and course content and emphasis
shifts, were accomplished in biology, chemistry, geology, math&matics and physics de-
partments. In addition, the honors program was redesigned to place emphasis upon
enri hment rather than acceleration, and upon ipdependent siudy and research rather
than upon faculty-structured learning exoer icucés for carefully selected students, Dur-
ing the final year of project funding by NSF, curriculum revisions were made in politi-
cal sciencg and in scc.liogy. These two departments modified their introductory courses

~ to emphasize theory and methods of investigation. Quantitative approaches by students
were encouraged by establishing special sections of introductory applied statistics
courses and by developing a computaticns iaboratory for these students, An additional
objective of the program was to provide opportunities for faculty development for key
members. The resul'ting activities took the forms of leaves for study at other institu-
tions, released time for research and study at the home institution, and for visitation
at commission headgquarters or at other institutions with model programs deemed worthy

. of direct or adapted or partial emulation. Some of the unexpected spin-off benefits
which have accrued are: (1) the development of a general attitude that curriculum re-
vision is properly an on-going activity to maintain an academically healthy environment;
(2) the development of skills by faculty in the process of capital equipment acquisition
and (3) the growth of a balanced outlook toward the role of research in a predominantly
undergraduate institution. In addition, the demonstrated success of the program funded
by NSF has been sufficieatly impressivc to generate additional, state funding for
programs of a similar pature in the humanities,
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UNIVERSITY OF NORTHERN IOKA -- Cedar'Falls, Iowa 50613 .
102 Robert C. Go f, Professoriof Biology,k319-—273-253? . . ‘

Objectives for!COSIP at UN¥ included the revision and modernization of course con-
tent in required couises for majors and non-qajors, develvpment of s¢lf-teaching units,
1ntroduction of new tourses with'investigative emphasis, provision of greater.opportu-
nities for independent study programs and facblty—studentEresearch projects. There
h&s been a marked chabge in staff attitude tokard the valde of researth. A number of
undergraduate students were co-guthors of joufnal articles. During the period.of COSIP,
there was a significant increase in the number of chemistyy majors apd in theiz grade
point averages. Obtaﬁning surplus property ackelerated thé d¢velopmértt of an instrument
repair shop. Field studies withinithe Earth Stience Department were accelerated by
obtaining surplus tents and a jeep; Activitieg in solid s%ate physics. provided .the
stimulus to develop in*the area of -nuclear phy!jcs. The Earth Science.Departmei{t ob-
tained standard laboragory equipmert for physital and historical courses. The Biology
Department made significant changes!in .its baslc core requjrement. COSIP fundS/were
used by students for special studystours, visifs to~dther {nstitutions, workshops and
trips to professional ‘feetings. Approximatelyr200 students were invoived. 4On ohe study
tour biology students Hollected anm ectoparasite (Marsupialéchus) which had not been
previously recorded from North Améfica. ' One ?acuxty member received his Ph.D. through
the Leave of Absence phase of the:grant.‘ Thepeffectiveness of the program was réduced
by not providing a replacement for;a faculty member on released time.. It was difficult
to hold faculty members accountab¥e for thei:fcurriculum ‘and research findings.! Some
of the curricular revisions were not particulsrly innova{gve. Student involvement in
administering the grant was neglected until tge last eighteen months, A student’advisory
board was formed and the students took a verp-active part in-the final phase of /COSIP
activities, planning and evaluatidns. » -
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__ NORTH GEORGIA COLLEGE. Dahlqnera, Georpla 30531, C\*}a'tleq M. Yaeser. Director
105 of Development. 404-864-3391.% Ext. 49., \c o ‘

The COSIP at North Georsia Collepe was planned to pdsitively affect all of the
academic departments of the college which NSF classifies as. sciences, fncluding the
"hard" sciences, mathematics, and certain.sblecgéﬁ sociaf seiences. Categorized activi-
ties were developed to accomplish the five stated objecrives of the project. First, the °
faculty was to be improved through a series of actjvities includine advanced study lead-
ing to hicher degrees: individuals were encouraped to participate in research and other

olarly activities. Second, the faculty was rrovided the time and means to work on
course and curriculum developrent. There were occasions when this rneant visiting other
institutions for observation and study, attending institutes, working in libraries, etc.
Third, laboratory and instructional equipment was purchased, althoush onlvy a minor part
of the budpet vas allocated for this purpose. Fourth, underpracduate research projects
were promoted. Fifth, a computer capability vas developed that started with no hardwvare,
no software, and little know-hov. The present uvide-spread use of the computer in several
of the academic departments of the college attests the value of this part of the project.
A general increase in the science enrollment occurred durine and after COSIP, althoush
. not in all disciplines represented. The collese becare rore oriented to the sciences as

a result of COSIP, and there has been a preater community awareness of tfie sciences.
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OBERLIN COLLEGE. Oberlin, Ohio 44074, David C. Montgomery, Director, Institutional ;
104 Research '& Planning. (216) 774-1221 Bxt.1217.

The grant to Oberlin College supported curricular development in the History of
Science, Ethology, Blo-chemistry, Chemistry, Geology, Mathematics, and the Social
Sciences; it also advanced faculty development with respect to Mathematics. The visit-
ing professor in the History of Science carried out a program for one year ﬁhich démon- ?
strated student interest in the subject. He also accumulafed a library er the History
o of Science which is maintained. The visiting ethologist initiated a course which, with
’ - some change, is a permanent part of the curriculum. The Ethology library collection,
initiated under the grant, is growing. The co-operation between thé Biology.énd Psy-
chology departments during the development of the Ethology program led to the intro-
duction of a new popular midjor, Psycho-biology. A laboratory was developed for the
upper~level Bio-chemistry course, and biological applications of chemistry were intro-
duced into the introductory chemistry course. Audio-visual materials were developed
to aid chemistry laboratory courees. The entire Geology curriculum was revised including
the initiation of independent one-month modules in the introductory sequence. The study
of the Mathematics curriculum resulted in, among other things, introducing more entry
points into the calculus sequence, using the Keller rlan for calculus courses, ‘and
initiating cours§s in operations analysis. The video-tape made of a Numerical Analysis

Y

course has been ysed by a number of other colleges. New introductory Social Science
~courses we loped with an emphasis on quantitative aspects. Computer based reséarch
was made a part of many Social Science courses, and the number of data sets collected
under the grant exceeds that at almost any other college. The two-year course in mathe-
matics for faculty members increased the confidence of participating faculty in using
mathematics in their courses. All objectives were essentially met. )

+

OBERLIN COLLEGE. Oberlin, Ohio, 44074, David C, Montgomery, Director, Institutional
105 Research & Planning. (216) 774-1221 Ext. 1217.

The current grant to Oberlin College is to support the development of materials
and procedures for educationally disadvantaged students in the area of mathematics.
The project has three specific objectives: (a) to develop diagnostic materials for
determining a student's level of competence when he comes into the program, (b) to

- develop materials for instruction that would maximize progress for students in their
areas Jf deficiency, and (c) to develop psychological approaches that will reduce in-
hibitions and increase motivation of students who have experienced failure in mathe-
matics prior to coming into the program.

.

OCCIDENTAL COLIEGE, Los Angeles, California 9004l. Frank L. Lembert, Professor
106 of Chemistry. 213-255-5151. : *

- The two major gcels of the COSIP were: (1) modernization of a relatively under-used
avian biology facility, to aid instruction and increased student-faculty research in
avian and marine biology, and (2) development of a vigorous program of student-faculty
research in Biology, Geology, Mathematics; and Ihysics Departments by providing summer
support and;r&me essential vquipment. These improvements were accompanied by remodelihg
and enlargement of Geology, Mathematics, and Physics facilities at College expense. At
the time of the COSIP grant three young faculty members in Biology and one in Geology
were added to the faculty. They lacked adequate research facilities and, initial support
for their research projects. With COSIP help, each initiated a vigorous program of work
involving undergraduate participation and as & result they were able to establish them- ’
selves and now have sources of support. Two have stated that they would not have ‘re-
mained or accepted a position at the College without this essential starter aid. The
summer research program, which involved as many as 17 students aided by COSIP and 13 on
other grants in the sciences, was successful in bringing complete renewal of.research at
the College: at the end of COSIP, three times as meny undergraduates were working on

-research both .ifi summer and during the academic year as ‘before it. Introduction of an .
inexpensive, {nstructor operated color videotape system in the invertebrate zoology
. “labormtory (and others) enabled greatly improved lab instruction, especially in wultiple
- sectionsiaboratories. 4 -
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) OHIO NORTHERN UNIVERSITY, ADA, QHIO 45810, Dr. Francis A. Gangeni , Chairu'n,
107 Department of Physics, 419-634-9921, j i

-

From March 1970 through August 1973, Ohio Northern University was assisted in its
program of Science and Engineering improvement with a grant of a qlarter of a million
dollars from the National Science Foundation. Generally speaking, the programs to
which these funds were applied fell into the following major categories: 1) Faculty im-
provement and strengthening through advanced studies or creative scholarship. Science
and Engineering faculty were permitted leaves of absence or released time for purposes
of academic strengthening through class work, research, attendance at short subject
matter courses, or other creative scholarly activities. 2) Course and curriculum ime
provement. An attempt was made to establish programs with emphasis on student develop-
ment, independent study, undergraduate research, and “Student-teacher development, Such
programs have been established and are being utilized on a limited basis. 3) Course
and curriculum improvement. Science and Engineering faculty were provided released
time specifically for course and curriculum development., This required in some instances
the acquisition of major items of equipment. 4) The creation and support of an audio-
visual program. The intention here was the creation of a centralized audiovisual faci}l-
ity to house, .service, acquire and dispense audiovisual teaching4aids and equipment on a
campus wide basis. For the most part, the various programs involving released time ac-
tivities for faculty development, curriculum and course planning, and student-teacher
development proceeded as planned with considerable benefit accruing both to student and
teacher. , The audiovisual program however, was ‘terminated after a three year operation
which was generally felt to be unsuccessful, ’ e~

', OHIO WESLEYAN UNIVERSITY. Delaware, Ohio 43015, - John N. Chagse, -
N 108 Dean of the Faculty. 614«369.4431, -

' The development of OWU's science capabilities was accelerated by extending the
possibilities for faculty research and study, by providing opportunities for faculty=-
student interaction, by enhancing interdiséiplinary teaching, by augmenting the ’

& academic computing facility as well ag the mathematical competency of the faculty,

and by aiding individual departments in fulfilling specific goals, COSIP affected the
curriculum, teaching style, and commitment to research of the science departments
and its faculties. Summer research afforded unique experiences for students and the
opportunity to move back into research for teachers. Computer usage both in number
of problems run and time utilization increased by twenty-five percent. Seven new

’ interdisciplinary courses in the sciences were developed over the period covered by

the program. Greater awareness was gained of the needs of non-science majors in

T basic science courses. There were major effects on the operations of the partici-

pating departments. Botany-Bacterioiogy gradually accepted the agssets of a limited

self-tutorial approach. Chemistry aHopted a topic=oriented curriculum designed to
increase the flexibility and independence of students. Zoology experimented with the
introduction of day and night informal laboratory hours and major and non-major
introductory courses, The changes in curnicula and teaching methods made possible

’ with the support of COSIP funds enabled OWU's undergraduate science program to

keep abreast of the dynamic developments within the scientif ic disciplines

, themselves. )
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OLD' DOMINION UNIVERSITY, Norfolk, Virginia, 23508
109 Melvin A. Pittman, Dean, School of Sciences (804) 489-8000, ext. 447

Curricular innovations, development of.interdisciplinary environmentally oriented
courses for both non-science and science majors while providing for significant
efficiencies in the instructional program emerged as the main goals of the ODU program.
Most significant was the inauguration of a university-wide BS degree interdisciplinary
program in which the student has much freedom 1n course selection. An ecological
project on the Northwest River involving students and faculty from three departments
has lead to a highly successful student research project on undeveloped habitats near
the city of Virginia Beach. Over 300 requests were received for the final report.

The major intent of Biology was the development of ecologically oriented courses and
projects. This was accelerated by the acquisition of a mobile field laboratory and
control environmental chamber. Projects in the Dismal Swamp led to a highly successful
interdisciplinary Symposium that attracted national figures. The most far-reaching
impact on Chemistry stemmed from audio-visual equipment that enabled videotaped
experiments that reinforced laboratory experiments. Laboratory now deals only with
techniques and is reduced in time by 67%. Student-faculty research and acquisition
of specialized equipment has transformed Psycholcgy from a department limited to
lectures to one characterized with vitality in which students receive a vartety of
educational experiences. Physics emphasized undergraduate research on the urban-
coastal environment giving special attention to atmospheric problems. All departments
were greatly benefited with the use of the School of Sciences Shop eguipment

purchased by this grant.

[N

PORTLAND STATE UNIVERSITY, Portland, Oregon 97215. Karl Dittmer, Dean, College
110 of Science. (503)~-229-3821. .
The introductory courses for majors in each of the departments of Bicology, Chemistry
and Physics were improved. In addition, Principles of thsiology and Advanced Inorganic
Chemistry were upgraded. Audiotutorial instruction in General Bilology laboratory for
non-Science majors served as a model for uther departments for possible adoption. The
Principles of Bilology course was re-designed with special emphasis on current concepts
using modern equipment in new laboratory experiments. Contributing were many films to
supplement lectures, film loops, zoological model series, blenders, balances, micro-
scopes, pH meters, spectrophotometers, centrifuges, growth chambers, a Warburg apparatus,
- oxygen electrodes, and a gas-liquid chromatograph. More quantitative aspects were
) incorporated in the introductory course for Chemistry and other Science nfajors. New
laboratory experiments were designed using modern equipment, such as single pan analyt-
. ical balances, pH meters, spectronic-20 spectrophotometers. Students and faculty are
: enthusiastic about the new experimental approach and the faculty actively continues
developing more experiments. Modern equipment has radically changed the advanced
Inorganic Chemistry laboratory, making it exciting and rewarding to students. The
adoption of the audiotutorial method ot laboratory instrdction in General Biology was
well received by the faculty and many students. Some students would kike mors personal
nstruction, but all like the-open laboratory schedule. The Vocabulary for Scilentists
ourse 1s now taught by the audiotutorial method. The student—tu;;s}al, or self-paced
structional method, often referred to as the Keller method, was apted for the intro-
dy Phystcs course. Students like the open, self-pacing, laboratory scheduyle,
but top/many have not yet learned to pace themselves, resulting in too many not comple-
ting the course during the term. No significant improvement in learning and under-
standing was observed among students taking the course under the Keller plan in place
of the traditiona} course. The Biology, Chemistry and General Biology improvements
were made primarily by acquiring the much-needed equipment and supplies, whereas the
Physics program required large amounts of faculty time. -
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PROVIDENCE COLLEGE, Providence, Rhode Island 02918, Dr. Theodore T. Galkowski, |
111 coordinator of Grants, (401) 865-2173. \ |

Our CoSIP project has effected significant improvements in the Departments of
Economics, Mathematics, Political Science, Psychology, and Sociology. Interdisciplinary
courses in Soviet Studies and Urban Research Methodology were conceived, tested, and are
being implemented. Undergraduate research participation has been.introduced in politi-
cal science and sociology. Modern computational tools have been made available in a
new Statistics Laboratory equipped with programmable calculators and computer terminals. -

The spectrum of faculty specialties has been broadened in economics by the addition of

an econometrician and in mathematics by the addition of faculty in statistics and ap-

plied mathematics, The Sociology Department has actquired specialists in methodology, ’
political sociology, and social stratification. Faculty research has been intensified

in economics, political science, and sociology. Lecturer series were initiated in

economics and political science. The Psychology Department has experimented with a

team-taught course entitled "Perspectives on Control of Human Behavior." The hub of .-
this course were lectures by nine eminent scholars in psychology and related fields.

Faculty improvement has been achieved in economics, political science, and psychology. .
Political science wajors are participating in an interinstitutional program of non- R
Western area studies ai Brown University. The Psychology Department has attracted a
capable animal behavior specialist who, has developed a well-equipped and efficiently -
run laboratory. The experimental capabilities of sensory, physiological, child, and ~
social psychology have been enhanced by equipment acquisitions. Barriers tp cross-
discipline dooperation and course development have crumbled as a result of the experi-

ence gained in developing interdisciplinary courses in Soviet Studies and Urban Research
Methodology.

UNIVERSITY OF REDLANDS; Redlands, California 92373. Dr. Lowell Kent Smith; Asst.- )

112 professor of Biology; (714) 793-2121. <
Redlands reorganized and updated its science courses, created new programs, revised its <
teaching methods, and enhanced student participation in research. The Division of Nat- - .

ural Sciences did long range planning, expanded its science for non-scientist courses,
integrated two computer systems into its curricula, created a research program with a
medical center, began regional conferences on science and human affairs, expanded its
January Interim science projects, helped start Education Fairs, and began summer institut-
es for high school students. The Physics Départment revised its courses, prepared new
lecture-demonstration materials, hired a full-time technician, increased student research
and instituted a "3+1" program-- culminating in a Physics Senior Institute-- and expand-
ed its joint-major and interdisciplinary offerings., Biology introduced "mini" courses

and investigative labs for freshmen, a cooperative education program, senior regeaxch . .
courses, teaching via television and audiotutorial methods, and a stronger summer research
program for students. Engineering began a new major in Computer Science, wrote new labs
in most courses, began a cooperative education program, expanded its summer student re-
search, and enhanced its Engineering Senior Projects (building a 2-man submarine, a

20 foot rocket, and a 2-man surface effect vehicle). chemis;ry expanded its summer stud-

ent research, completely revised its curriculum, integrated a number of sophisticated =
analytical instruments into its courses, initiated textbook writing and updated all its 4
curricular materials. Mathematics aided two faculty members to complete doctorates, .

improved mathematics backgrounds of the faculty, initiated new courses in numerical meth-

ods, and improved teaching methods. Geology revised its courses, introduced new courses -

in geophysics, and added important major equipment and study collections for study and -

research. Spurred by the Divisipn, the University completely fenovated the biology-- .
physics building, created an Interdisciplinary Division; began faculty grants for research

and found funding for a ten year program in instructional improvement., !
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REED COLLEGE, Portland, Oregon, 97202. Prof. Marshall W. Cronyn,
113 503-771-1112. '

COSIP at Reed College was designed to promote and support curricular
change and innovation in the natural and social sciences. A statistical
summary of the impact of the COSIP program may provide some measure of
progress made toward the program's objectives: seven semesters of fac-
ulty released time for course and curriculum improvement in the fields of
Biology, Psychology, Sociology, Economics and Physics; 50 grants to 44,
faculty members assisted by 35 students for summer projects in course im-
provement and research; 26 grants to 17 faculty members for travel to
special research facilities or participation in symposia and 49 visiting
lecturers brought to the campus by the Biology Department's Visiting
Lecture Program. Special equipment has been purchased and is in use by
the Computer Center, the Psychology Department and the first-year course
in Biology and Physics, the second-year Physics course and the Natural
Science Course for non-science majors. Overall, forty of the forty-nine
faculty members eligible for COSIP support in the Natural and Social
Sciences have benefited from the program, In the three years of the pro-
gram 30 courses enroliing 2400 student/semester units out of a total of -
3700 student/semester units of instruction in these departments have been
improved or replaced with completely new patterns of instruction. From &
total of 9800 student/semester units of instruction in the entire college,
25% overall and 65% of the Mathematics and Science instruction have bene-
fited from the COSIP grant. The Natural and Social Science faculty desi-
gnated as the most beneficial aspect of the entire COSLP program, the
support of student assistants who worked with faculty in summers on
projects for course improvement through the preparation of new materials
and laboratory experiments.

RIPON ZOLTEGE, Ripon, Wisconsin, 54971
114 Dpavid W. Carley, rhairman, Department of Chemistry “¢414) 748-8123

Major efforts of project were to deve)ép capabilities in natural science research
for students and faculty. A large undergraduate research program, development of vis-
ual aids, increased faculty research, improvement in laboratory content, and develop- ~
ment of a college-wide computer program, must be considered as the major thrusts of
the COSIP program. A significant failure in th@ program was an attempt to organize

—\\\\\ a Ripon follege Research Center. Although the idea sas considered sound, and sincere
attempts were made to develop the center, inadequate cooperation and support from
outside the college had a negative effect. The greatest impact on college development
resulted from PDP-8 computer facilities acquired under the 7OSTP grant, Rapport and
communication were improved throughout the college. Widespread usge of the computer

by nearly all departments enlisted the attention of even those most apathetic toward

a college-wide computer expansion. Summer and academic year research increased ¢
markedly, and has subsequently maintajned a high level, A rather complete audio-
visual laboratory.now serves science and ncn science majors. A new course in glasse
blowing exists, and much needed improvements in laboratory instructinn Jcre instituted
through acquisition of NMR,AA, and other instrumentation. Development of new
laboratory procedures and content for freshman and kinetics courses was direct result
of ZOSIP. Audio-visual ‘materigls continue to be produced.
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* 115 ROLLINS‘COLLEGE, Winter Park, Florida 32789 /
Dr. John S. Ross, Professor of Physics (305)646-2000, x2414

-

g Our program was designed to provide faculty released-time for re-
search and curriculum development during the academic year, and support
for summer faculty research projects involving undergraduate students, for
members of the departments of -behavioral science, biology, chemistry,
mathematics' and physics. The released-time program was implemented by
adding a faculty member to each department. ~Curriculum projects included
,the establishment of a human development laboratory, preparation of self- —
paced courses in calqulus, chemistry and physics., and the design of a core
curricwdum for envirommental studies. A proposal to the administration
resulted in the acquisitiow df a PDP 11/40 time sharing system. Faculty

- research activities involved individual specialities or departmental-pro-
jects on the "Behavioral Problems of Increasing Population Density" with
an instrumentated colony of rats, or a continual investigation of the
"Changing Ecology of an Urban Lake Chain Ecosystem." Successful features
included weekly seminars interrelating all activities, promotion of inter-
disciplinary interaction, and the development of & more positive attitude
by students toward research. Visiting consultants provided assistance and
motivation to all members of the College in educational uses of the com-
puter, learning and innovative feaching and lake modeling. COSIP helped
in recruitment of students, incrgasing the number of science majors, ex-
panded course offerlings, utilization of a new science facility and the
prestige assisted the College in its efforts to raise funds. :

[3 v

: . ROOSEVELT UNIVERSITY, 430 S. Michigan Avenue.. -
116 50605. Rolf Weil, President (312% 3“1-3800.’ Chicago, Illinols
% ] »

The COSIP program includéd Anthropology, Biélogy, Chemistry,Geography,
Mathematics, Physical Science, Physics, Political Scilence, African-
American Studies.It has given impetus to curriculum improvement in all
participating departments and cut short by years the time needed to bring
offerings up to the present level.Atquisition of Surplus government
property was invaluable.Impact-on students was significant.The Anthropology
program has undergone complete revision.A full time appointment in
Biological Anthropology was made and a course of study in this specialty
instituted.Biglogy COSIP funds enabled the purchase of equipment for
instituting three new courses.COSIP funds for Chemistry facilities and for
visiting instructors’ led to course revision and equipment improvement and -
approval of the department by the Committee on Professional Training of
the Am. Chem. Soc. As a result, enrollment in Chemistry has increased.The
Geography equipment was installed and the laboratory was used for two new
courses.As a result, enrollment has increased over 20% in two years. The
success of the Mathematics tutorial program in motivating students led to
continued support by the University for this program.Wide use has been

made of” the new equipment in updating courses in Physical Science.The
experimental procedure at the General Physics level has been revised to
increase pedagogical effectiveness.Over thirty new% experiments have been
devised, giving the student compet®nce in experimental techniques.Political

. Science.The funds used in déveloping a course in Political Psychology
resulted in excellent enrollment for two years.The library resources
acquired are used by the entire department.African-American Studies. The
focus of this program as: a)Southern Africa, and b)the South.Atlantic.
Research developed two,néwk courses.A residential institute for approxi-

. mately 40 high school and#ﬁq@jiy college teachers entitled The Afro-

American Experience was conducted. A
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. . ROSE-HULMAN INSTITUTE OF TECHNOLOGY. Terre Haute, Indiana 47803, )
. 1i7 r, Charles C, Rogers, Préf. of Electrical Eng:neerlng
* 812+877-1511 Ext, 226,. -

Primarf COSIP effort was.directed towards the acquisition and imple-
mentation of a DEC PDP-11/40 Tlmesharlnq Computer System and development
of undergraduate course material in engineering, physics and chemistry, * v
‘for use on the system, Material developed includes a compufer emylator
providing the user with communication in assembly language, MACRO-11,
programs calculating electric and magnetic fields, Bode, Nyquist, and
Routh-Hurwitz investigations in control systems, simu]ated hemistry ex-
periments in order determination of rate constants and sp€cW®rophotometric
simulation. Two Computek gra c display terminals"are.-operational as
well as Decwriters, ASR-33 T etypes, and Ann Arbor jterminals. Sony .
videocassette recorder-players were acquired and hate been used for video~- .
taping laboratory experiments in chemical engineering, digital electronics
and theoretical mechanics, as well as presenting educational material . ’
available from the Hewlett-Packard Co. on Sony cassettes. The system has
also proven valuable for convenient self-critique of iinstruction by video-
taping classroom presentation, Departmental improvement projects were

* conducted in the study of environmental noise and noigse pollutants,
analog-digital and dlgltal-anflog cdnversion experiments, implementation
of an undergraduate sradioactive x-ray fluorescence system, and the ex-
pansion of the versatlllty of the Ruoff (Cornell University) course ma-
+ terials for Materials Science. A self- study ]aboratqry in Mechanical

Engineering was developed, however, its success has"hot met the original
goals, i .

. 3
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ROSEMONT COLLEGE, Rosemont, Pennsylvania 19010 Sister Mary Lao Bryan,
. 118 professor of €hemistry, 215 527-0200

Curricular development, improved facilities, and expanded underé&adu—
ate research opportunities for three departments (biology, chemistry,
mathematics) were achieved during the period 1968-71. 1In biology partic-
ular attention was paid to reorganization of freshman level courses in A
order to provide a stronger foundation for later ma}or courses sgtressing
molecular biology. The particular accomplishment of Qhe Chemistry depart-
ment was a total revision of the major course program featuring a 4-year ¢
integrated laboratory sequence with lecture courses hased on broad concept
areas rather than the traditional divisions of inorgan&c, organic, ana-
lytical and physical chemistry. Improved instruction in mathematics was
achieved especially at the advanced level by providing opportunities for
electives and research hitherto unavailable .to the majors. Both the
biology and chemistry departments benefited from the development of a
mathematics course designed for science majors highlighting the-~applica-
tions of calculus, algebra, group theory, etc. to scientific problems. -
Laboratory facilities were improved and extended by relocatin? the .
laboratories for general physics and radioisotope counting, centralizing
the location of major instruments and furnishing new laboratories for both
physiology and chemical research. Still further benefits accrued from

faculty visitg to study experimental biology programs in other collgges
and inviting consultants in chemistry at various stages of the curricuwlum

revision. The three years of program building under the grant was'a con-

stant stimulus to the faculty to examine and improve the scope and methods

of their instruction,.and in the ensuing three years this attitude has not

been lost. Student fnterest in. research oriented projects requiring

enstained and independent effort'has been heightened and maintained by the
improved surroundings and equipment which facilitate more professional

methods of investigation. . ' .
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ST. AYDREWS PRESBYTERIAN COLLEGE, Laurinburg, North Carolina 28352
13 g, Tyler Miller, Jr., Professor of Chemistry, (919).276-3652, Ext. 368

" Two COSIP grants were used to .develop an innovative and nationally recognized -
science program and a new approach to science building design. The new curriculum in-
cludes (1) an interdisciplinary science course for all freshmen, team-taught by the
entire science faculty, and consisting of four minicourses per year in which key con- + g
cepts are developed and related-across disciplinary 1ines; (2) a new chemistry
curricu’um based on three basic courses, Bonding and Structure, Thermodynamics and N
Kinetics, and Chemical Reactions, taught at successively higher levels in spiral fash1on;7*“
(3) a flexible contract major program in biology; (4) a project-oriented laboratory
with traditional experiments being replaced by 2 to 4 open-ended projects per year;

(5) productiom of cassette film 1oop and videotapes for most laboratory techniques and
instruments; and {6) summer research and curriculum development programs. Curriculum -
implementation was greatly aided by a scientists-in-residence program in which 20
nationally recognized scientists served as teachzrs and 1n-depth consultants for two
weeks periods. This transferable approach to initiating a new curriculum or revitalizing
an existing one costs no more than the salary for one full professor. A new approach

to seience building design includes (1) a large, open multidisciplinary laboratory;

(2) mobile, quick-disconnect multidisciplinary furniture; (3) a centralized Jogistics
center with a self-service wall; and (4) a multidisciplinary 1nstrumentation center and
other support spaces containing over $500,000 of equipment. The building can be easily
altered to meet changes in science education and the needs of individual students and
professors. Since its opening in 1970, it has been visited by over 800 architects,
scientists and administrators throughout the United States and the world and its

features are now being used in a number of new science buildings.

SAINT JOSEPH'S COLLtGEﬂ Philadelphia, Penna. 19131 Rev. Jobn S. 0'Conor, S.J.,
120 professor of Physics 215 879-1000

The COSIP-program has added a new dimension in depth to the science departments of
Saint Joseph's College. The objectives have been: curriculum revision and updating;
keeping our faculty abreast of new developments in the field; correlating lecture and
laboratory into an integrated and properly phased sequence; establishment and develop-
ment of closed circuit T.V. to improve and evaluate laboratory instruction in biology.
Our lecture forums presenting such distinguished personalities as Drs. Teller, Wheeler,

.Pomerantz, Weber, and Hooke have increased the awareness of the Delaware Valley con-
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cerning our place in the scientific Academe. In the Physics Department, our objectives
of integrating and coordinating lectures with laboratories have been accomplished, aided
by a new 4.5 million dollar Science Center in which the same area may be used for both
activities. The further objective of increasing and improving student-faculty research
activities has advanced substantially - 22 projects in 3 years. Curriculum revision has
resulted in greater flexibility, increased number of options, and encouraged self-study
programs in all departments. Excess government property, predominantly electronic
equipment, has been obtained through the grant in excess of $100,000 acquisition cost.
The cameras and monitors of the closed T.V. installation are operated bv teaching
assistants in the Biology Department. This facility has been used with high success in
courses of General Biology, Chordate Morphogenesis, Biological Techniques, Vertebrate
and Cell Physiology, Neurophysiology, Genetics, and Marine Biology; the reception by
students has been énthusiastic. Our new Science Center is wired throughout for T.V. use
and when funds become available it will be extended to other departments. While the work
initiated with COSIP is an ongoing process, we feel that it is.clear that the achieve-
ments and prestige of the Physics, Chemistry, and Biology Departments have been sub-
stantially enhanced by the COSIP program. ’

-
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ST. LAWRENCE UNIVERSITY. Canton, New York 13617. D,K. Baker, Vice President and
121 Deen of the College of Arts and Sciences. 315-379-5993. ) .
A pr to improve, renew and develop the undergraduate science prograu at

St. Lawrence University 1970 thru 1973. The objectives of the program; Physics - a
ooordinated four-year approach to undergraduate Physics; Chemistry - a Junior and Senior
laboratory for upperclass chemistry, and an introduction to wodern science for non-
scientists; Biology - an audio-tutorial Introductory Biology course for a liberal arts
oollege; Mathematics - & flexible approach for entry into College Calculus; Geology -

an open enviromment in undergraduate science; faculty released time and faoulty summer
curriculum and development grants provided the means for the development and refinement
of curricular and course materials., The curricular and oourse materials. The ourricular
results range fromw the highly structured approach to Biology to the completely
unstructured in Geology. All however have placed more emphasis on the student's
responsibility for his own learning and for his rate of progress. Faculty research

time under the grant was particularly useful in Geology where student majors were
intensively involved in field research in a number of off-campus locations. The Geology
department concluded its phase of the work with an evaluation conference and a plamning
retreat. A portion of the grant was used to introduce oomputers fo a liberal arts
campus where no hardware or competence was to be found. The result ie a time-sharing
mini computer and a present interest and demand to expand the System ammually. New
ocurrioular formats, new teaching methods and one open-learning department resulted from
the COSIP funding. The program provided a strong influence for renewal in the
undergraduate science curriculum.

SAINT MARY'S COLLEGE, Winona, MN 55987 Brother George Pahl, President
122 (507) u452-u430

COSIP (7/1/68-6/30/71) enabled the departments of biology, chemistry, psychology, and
physics to improve laboratory courses through equipment purchases, complete library ,
holdings, develop and diversify faculty, improve teaching techniques, and increase
undergraduate majors. Bioclogy acquired auto-tutorial equipment and measurement instru-
ments that enhanced the investigative nature of course presentation. Beginning COSIP
from a position of relative strength, the number of majors increased. A visiting pro-
fessors program began and expanded into several sophisticated and stimulating symposia.
Independent study projects increased as a result of increased library holdings, equip-
ment purchases, and incpeased faculty diversity and time. Telemetry and environmental
monitoring equipment and physiological instrumeptation made possible new programs in
environmental education and allied health fields. The department is now in a position
to launch strong programs in both areas. Chemistry developed a superior laboratory
course. Research programs were enriched by greatly expanded library holdings, especial-
ly completion of CHEMICAL ABSTRACTS. Psychology majors increased from 27 ('68) to 99
('73), 50% of whom attend graduate or professional schools, The department offers labo- {
ratory courses in experimental and comparative physiological psychology and independent
research projects. Faculty increased from 2 to 8, 5 of whom have the Ph.D. The small
department grew from a theoretidal major to a theoretical-experimental-applied major,
and the third largest department in the college. Physics improved the introductory
laboratory and lectures, introduced a multi-discipline approach to advanced laboratories,
especially in the areas of radiation biology and physical chemistry, and initiated an
astronomy program for science and non-science majors. Purchase of new laboratory and
demonstration equipment upgraded instruction. A strong base now exists for incorporating
on-line computer techniques for acquisition and analysis of data in lab and research -

projects.
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SAINT OLAF COLLEGE
Northfield, Minnesota 55057

123 Dr. Howard I. Thorsheim, Assistant Professor of Psychology, (507) 645-9311

Major efforts and activities carried out under the COSIP grant were a remodeled
building for Behavioral Sciences, purchase of modern equipment, stimulation of student
and faculty research, and expanded curriculum. COSIP funding coincided with a distinct
change in student orientation--toward overt experience, engagement, and activism. With
that orientation, the goals of basic research appeared to students to be conflicting, or
at least incoagruous. However, with COSIP funding, Behavioral Sciences became engaged in
launching a major overhaul in curriculum, spurred by faculty who had been on released
time and summer-stipend projects which, placed heavier emphasis on principles, methods,
and methodology, with the objective being to make beginning courses more interesting and
attractive. A major shift from the "lectures=questions" format was made, and was re-
placed by gaming and simulation, discussion groups, study-research teams, and contract
evaluations. Behavioral Sciences have had growth both in enrolfments and majors. In
addition, the size of the Behavioral Science faculty has increased, and departmental
budgets have increased by more than one third on the average. Behavioral Science is now
viewed as a set of rigorous disciplines on this campus, distinct from the Humanities.
Limitations in the implementation of the grant's objectives were two: (a) High staff
turnover in relatively small departments due partially to COSIP accelerated leaves re-
duced the continuity of planning that could have occurred, particularly multidisciplin-
ary planning; (b) " The necessary coordination of projects and account-keeping required
extra time beyond that anticipated when the grant was developed. In conclusion, it
appears that the COSIP support helped shore up professional commitment which otherwise
would have been in serious jeopardy, and provided a remarkably flexible means for accom-
plishing what St. 0]af Gollege sought and desperately needed, far beyond what was en-
visioned when the grant was proposed.

®

SAINT PETER'S COLLEGE, Jersey{City, N. J. 07306 George J. Hilsdorf, S.J.
124 ~Chairman, Chemistry Department (201) 333-4400

The Departmehts of Biology, Chemistry, Mathematics, Physics, and Psychology, along
with the Library, participated in Grant GY-4699. First among the effects of COSIP
is the fact that the sciences are now housed in totally new or totally renovated
quarters and foresee no need for expansion. COSIP did not pay for this but it was
crucial to the decision to invest over a million dollars to renovate the biology

and chemistry building. COSIP equipment enabled the Psychology Department to become
experimental; vastly improved the Biology Department's offering in Physiology; en-
abled the Chemistry Department to lay the foundation.éor what 1s now an excellent
instrument laboratory; and completely changed the general physics laboratory.
Because of this foundation subsequent grants were enjoyed. Psychology became a full
major program, doubling its staff,,revising its curriculum, and obtaining office and
laboratory space. Biology and Chemistry obtained, and have kept, full-time techni-
cians for their supply rooms and laboratories. The initiation of faculty leaves
during COSIP has continued in all the departments.through use of the college's
Faculty Fellowships. Faculty research, stimulated by the leaves and summer grants,
has continued. The program guided by the science consultant supported by COSIP
enabled tﬂE‘Cﬁénigtry Department to obtain a two-year grant from the state of New
Jersey for its continuance. While numbers of majors in the sciences has dropped
recently, the enthusiasm for student research has not. Now, however, thare are no
funds to help those who must work while at"gchool. COSIP enabled our present
Director of Data Pfocessiqg to change the direction of his graduate studies and he
has finished his work for the doctorate in that science. The computer sciences

have grown under his direction and serve all departmentg. The Seminar” in Applied
Sciences is now a permanent part of the mathematics curticulum. In summary, COSIP
stimulated and enriched each department participating.

]
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SAVANNAH STATE COLLEGE, Savannah, Georgia, 31404. Margaret C. Robinson, Professor
125  Head, Pspartment of Biology, Chairman, Division of Natural Sciences, 912-354.5717.

A five course sequence in Modern Biology, namely, Principles of Biology, Molecular
& Cellular Biology, Organismal Biology, Biological Organization and Control, and En-
vironmental Biology serves as the CORE of the biology curriqulum around which four broad
career options revolve and flexibility is assured for the biology major. The broad op-
tions provide career selections under preprofessional, premedicine, paramedical, or the
teaching of biology in secondary schools. Fundamental to this “wagon wheel’' curriculum
plan, additional faculty were employed and other faculty motivated to seek refresher
training. Curriculum revisions and expansion included the organization of selected old
courses and additional new courses into five groups of major elective options. The
grouping of elective options permits the‘studont to acquire a minimum of twenty-five
quarter hours in courses specific for or closely related to his career choice including
research experiences. Basic equipment to support the curricular activities are distri-
buted throughout seven ''subject-matter' laboratories of a new air conditioned lecture,
office, research facility. The major achievements of this project include greater in-
terest and confidence among students to enter the medical profession and graduate
schools; institutional recruiters have shown greater interest in and acceptance of our
students; copies of our curriculum have been requested and circulated to other institu-
tions; interdisciplinary paramedical options developed; finally, the improvement in
faculty has generated interest in seeking innovative ways of serving our students as
well as seeking resources for sophistication of student research participation.

Paramedical Preprofessional

(Health)

Secondary Edua
QTeaching)

SIMPSON COLLEGE, Indianola, Iowa 50125 .
126 yilliam E. Updegraff, Head, Physics Department and Director of Computer Center
{515) §5|-GZE| Ext. 695 and 636 -

The project was designed to develop an awareness of the kinds of calculations,
simulations and educational activities made possible by computers; to develop program-
ming skills; and to actually implement many of these ideas by writing, debugging, and
testing programs. Major thrusts were to add a staff consultant experienced in instruc-

. tional uses of computers, to purchase or lease computer hardware, to provide travel to
nearby institutions, to hire student programmers to provide faculty support, and to
give released time to three faculty members during January terms to allow for time for
computer-based curriculum development. A consultant was hired to direct the promotion
of computer usage and teach programming languages. In the middle of the project, the
consultant was replaced with a part-time faculty member who was able to provide excel-
lent follow up support. Initial hardware consisting of 2-teletypes connected to a
distant computer proved unsatisfactory. Consequently, a Hewlett-Packard 2000E computer
system with 6 teletypes was leased for the program. After early bugs were remedied,
this system proved to be an excellent, versatile, and easily-used academic computing,
facility. A computer science curriculum of five courses was developed and implemented.
Approximately half of the student body and faculty were given hands-on computer expo-
sure with results in the physical sciences and sociology being most dramatic. A few
departments did not use the facilities to the extent that was expected, but it is
hoped to remedy that situation in the near future. The lease of the equipment has been
continued by the college to the present date and will be continued until purchase is
completed. Generally speaking, the project more than achieved fts goals.
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SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY. Rapid City, South Dakota 57701.
127 Lester W. Snyder, Associate Professor of Mechanical Engineering,. 605-394-2404.

The generdl intention of this project was to alleviate apparent weaknesses and to
enhance the obvious strengths of the science and engineering programs, focusing on five
specifie areas. Upgrading interdisciplinary courses consisted of: Development of an
engineering oriented laboratory course in General Chemistry, whioh resulted in a 50 per
cent reduction of faculty and freshman-student time; Revision and improvement of Intro-
ductory Physics, which resulted in reduction in time spent on traditional experiments,
increased student interest, and a one-semester course; and Upgrading basic courses in
Engineering Mechanics, which resulted in slight improvement in effectiveness of presen-
tation. Development of teaching and research capability of the Department of Biology
resulted in a department of considerable stature with expanded faculty (250 per cent)
and expanded and modernized facilities. Alleviation of academic isolation of faculty
consisted of financial assistance for: summer sessions, transportation to conferences
and courses, and visits to campus -of recognized specialists in science and engineering;

. all of which resulted in an intellectuatl interchange which was a tremendous boost to
educational activity but did not generate other resources. Establishment of an audio-
visual facility resulted in the establishment of a department of five people and con-
siderable equipment which coordinates all instructional material and equipment and
produces and reproduces gpecialized instructional materia Increasing undergraduate
involvement in research did not geperate other resources but resuited in extending
research at the undergraduate level to a valuable part of the curriculum.

SOUTH DAKOTA, UNIVERSITY OF; Vermillion, South Dakota 57069.Wayne W. Gutzman,
128 Chairman, Department of Mathematics, (605)677-5217.

A COSIP funded project enabled the University of South Dakota
at Vermillion to establish an undergraduate com u'ter science degree
program and to ultimately ‘expand educational ang research activities
to other undergraduate fields of study both on the USD campu's and to
remote state college campuses throughout the state. COSIP release
time support for faculty members and advanced study funding for
faculty coupled with the procurement of competent visiting educators
and computer consultants provigded great impetus to a developing com-
puter educational program at USD. Formal education could thus sup-
plement self education. COSIP funding also allowed for the timely
purchase of selected peripheral devices such as a printer and plotter.
These acquisitions improved previouslyslimited student accessibility,
Awareness of the value of this dynamic program has not been limited
to students on campus and involved faculty members. The South Dakota
Board of Regents has now established a State Wide Higher Education
Computing Network on the USD campus. Currently the University at
Vermillion and three state colleges ame members of this network with
other state institytions slated to join. (COSIP provided timely
funding and educational support capability which then enabled the
University to successfully demonstrate the need and usefulness of
educational and research computing in South Dakota.
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North.Dartmouth, Magsachusetts, 02747
rtg. and Sciences, (617) 997-9321. Ext. 312

¢
§0UTHEASTERN MASSACHUSETTS UNIVERSI
129 Dr. Joseph P. Sauro, Dean, College of

The major aim of this COSIP Profect can be viewed in terms of the developing
nature of this Institution. SMU was created by uniting two predominantly textile
colleges (New Bedford Institute of Technology and Bradford Durfee College of Technology)
and incorporating these as the core of a new University. SMU found itself in a period
of rapid expansion both as to new programs and as to the number of students enrolled.

In this situation, it was critical that funds be available to: give released time to
faculty for review afd improvement of curricula offerings; give released time to faculty
members principally from the predecessor institutions for the purposes of faculty
improvement; involve students in the design and the development of laboratory facili-
ties; initiate on-campus research involving undergraduate students.

The main success has been in the area of curriculum development. By involving
students in the planning and testing of new laboratories, the Biology Department now
.has a strong program which is higkly laboratory supported, including a mobile field
laboratory. The Chemistry Department 8 efforts in curriculum development led to
initiating a four-year combined B.S./M.5. program. The COSIP Grant enabled SMU to
involve undergraduate students in research projects which, although very demanding on
the faculty members' time, proved of significant value and is being continued within
- our budgetary constraints. Our efforts for faculty improvement would have been more
fruitful had concerned faculty been utilized more in the planning stages of this
portion of the Grant. Overall, the support of COSIP funds enabled SMU's undergraduate
science program to make significant strides in the respective scientific disciplines.
’ ” .

SOUTHWESTERN AT MEMPHIS, Memphis, Tennessee 38112, Robert L. Amy, Professor of
. 130 Biology, 901-274~1800 t

- Our program involved ‘the utilizatiomr of funds to support a variety of teaz.nmg and
research activities in six of our academic departments. The Biology Department initia-
ted an annual field studies program in which students and faculty. participated in an ex-
tergled trip to a wide variety of habitats far removed from our geograpnic area. The
program nas been continued and expanded with college funds and has become the central
.activity around which we have built a very successful ecology program. The Chemistry .

? Department supported summer research for students ard faculty and brought in a number of
consultants to evaluate their overall program. Such activities have been instrumental
fn enhancing and up-dating their research and teaching capabilities. The Phy51cs Depart-
ment*was able to establish sttong ties with the High Altitude Observatory in Boulder by
initiating research programs with them involving both students and faculty. Working

* . relationships between the two institutions continue with ihcreasing mutual benefit. The
Psychclogy Department has obtained basic equipment for demonstrating various behavioral
phencmena in their general course, in upper-level laboratory courses and for use in
individual student research projects. The Department of Anthropclogy and Sociology
purchased the initial ten-years of the microcard edition of the Human Relations Area
Files and have added annual sets using ccllege funds. The complete set is available to
all of our students-and has bLeen widely used by them in preparing research papers some
of which nave been presented at professional scciety meetings. The Mathematics Depart-
ment has found that the most beneficial effect was derived from the funding of released
time for their faculty. During the grant period they started research projects which
still continue and planned new course offerings which are now part of the curriculum. In
summary, the entire campus has benefited by the stimulus pyovided by the various phases
of the program just described, not only in the departments directly concerned but in

relgi;i areas as well. In our experience, few federal programs have had greater

~ catalyzing effects in up-grading our educational efforts.
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SOUTHWEST TEXAS STATE UNIVERSITY, San Marcos, Texas " 78666
131 W. E. Norris, Jr., Dean, College of Arts and Sciences °(512) 245-2172

During the three-year period September 1, 1970 through August 31, 1973 Sputhwest
Texas State University utilized a COSIP grant which was multifaceted in its approach to
strengthening undergraduate:education in the Sciences. Following a detailkd study of the
mathematics curriculum a number of changés were accomplished. Considerable time' was de-
voted to improvement of elementary laboratory instruction in Biology, Chemistry and Phys-
ics; in several cases new laboratory manuals resulted. The use of closed circuit tele-
vision (operated by the School of Science) in the st‘hdardization and improvement of ele-
mentary laboratories was extensively explored. The cenclusion was reached that such an
operation at the "School' level was not practical financially which led to transferring
this activity to the university-wide system. Selected undergraduate students (excluding
freghmen) were afforded the opportunity to participate in a number of projects. Twenty-
six participated in research projects in Biology, Chemistry, and,Physics. The Biology
Department employed and trained 128 sophomore and junior studentg as assistants to gradu-
ate laboratory instructors. Twenty-two advanced undergraduate students were trained by
the Mathematics Department as lecture assistants. Released time was afforded a mathemat
ics professor to work with graduate teaching assistants. With regard to physical facili-
ties and equipment: one chemistry laboratory was renovated, a separate building Contain-
ing two laboratories, a small animal room, and an instructors' office has been completed
and furnished; three twelve-passenger vans have been purchased for field trips. Library
funds were made available which allowed an accelerated acquisition rate of both books ad
periodicals for the Sciences. The atmosphere of faculty productive scholarship was
greatly enhanced in the School of Science by the granting of five one-semester research
leaves, twenty-two reduced teaching loads (one semester each) and five summer leaves for
study. A full-time purchaseriwas provided for the School of Science which was very help-
ful in freeing departmental chairmen of this routine, thus permitting them more time for
academic pursuits.

SPRING HILL COLLEGE, MOBILE, Al 36608. Magda B. Arnold, Chairman, Division of
132 Social Sciences, 2QP—460—2361. N

The Division of Social Sciences was upgraded by making each of four participating
departments (Economics, Political Science, Psychology and Sociology) fully autonomous,
and providing one additional faculty member for each. As a new approach, a Decision
Seminar was instituted in which Juniors and Seniors acquire techniques of discussing
and investigating current social problems and decide on a feasible course of action. A
motivation test (Arnold’'s Story Sequence Analysis of the Thematic Apperception Test) is
given to all students at the beginning of freshman year .and at the end of the grant
perlod. In the follow-up interview with social science students, they gain insight into
attitudes that hamper their achievement. If their motivation index improves during the
grant period, compared to that of non-social-science students, it can be assumed that -
the new program played a role in their increased motivation; results will be known by
the end of 1974/5. The intrease in faculty has resulted in better rounded departments,
better instruction and a new professionalism in the division. Faculty members have been.
able to attend professional meetings and have given several papers there. Student
assistants, provided by the grant, have gained valuable experience and are of congider-
able asgistance to the faculty. The addition of laboratory apparatus has made 1t poss~-
ible to provide laboratory experience in comparative as well as in general psychology.-

.
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STEPHEN F. AUSTIN STATE UNIVERSITY. Naccgdoches, Texas 7596l1. Dr. W. I, Layton,
133 Head of Department of Mathcmatics. 71%/569-3005. ) ,

COSIP grant provided for the improvement of the undergraduate stcience capability of
the departments of biology, chemistry, mathemdtics, and physics. All of these depart-
ments received support for released time for faculty research. This released time was.
provided to improve the undergraduate regearch prograre of the departments. The physics
and chemistry departments received suppdrt for consultants for each of the three years
to assist in curriculum evaluation. The mathematics department received support for an
additional Ph.D. each year for three years. Faculty holding the Ph.D. were procured in
several areas of specialization in the mathematics department. The University took orr
the permanent funding of the COSIP Ph.D.'s and in addition alsp added three new Ph.D.'s
from its appropriation during the term of the grant. The biology department's participa-
tion in the grant dealt primarily with training undergraduate students in the concepts
of research by allowirl the student to become anvolved with a problem of his own choice
under the dlrectlon of a graduate faculty member and to make available two special cour-
ses to expand the migrobiology program. The physics department received funding for
.trainlnq a staff member in handling radioactive materials. This resulted 1in significant
improvement of the laboratory instruction in nuclear physics. Approximately forty-six
percent of the direct costs involved in this proposal were used for “the purchase of
equipment. Equipment was a prime need of all of these departments because of the rapad
growth of the University. Curricula in all four departments were materially strength-
ened. Through the support provided in this grant the departments of biology, chemistry,
mathematics, and ‘physics have made progress which would otherwise have taken ten or more
yedrs. All four departments took Full advantage of available excess property. The
physics department in particular obtained fantastic quantities of equipment.

- w
-

STETSON UNIVERSITY , . .
134 DeLand; Florida 32720 ‘
George‘ L. Jenkins, Chairman, Physics Department, 904-734-4121-328

LVIa_IOI’ activities supported: development and implementation of student-faculty re-
search programs in Physics and ‘Biology, "and professional improvement of the Mathe-
matics teaching faculty. The research program has resulted in the‘gresentatlon of 7
papers by biology and 5 by physics students and staff at professional meetings. One
paper has been published by each of;he departments in leading professional journals.
The research has been concentrated in the areas of aquatic biology, microbiology, and
3&ysxology in the life sciences and in electron rhagnetic resonance in physics. Imple-

/(nentation achieved by awarding summer research stipends to students and staff and
acquisition of specialized mlcro’s‘copes, field equipment, a UV-visible spectrophotom-
eter, a magnetic resonance spectrometer, liquid nitrogen facilities, technical assist-
ants and the establishment of field stations. Curricular modification include course
additions in Radiation Biology, Aquatic Biology, Solid State Physics, establishment of
student seminars and Honorszrograrns Faculty,upgrading accruing to program:
attraction of an outstand1nglblologlst as department chairman, addition of a solid state
physicist and advancement to Ph.D. status of two teaching mathematicians. Research-
participating students have v on graduate fellowships at Cal. Tech., Princeton, Colum-
bia, and elsewhere. Among the spinoff effects of the COSIP program are_university
curriculum changes requiring 12 hours distributional requirements in the Natural
Sciences to be met by Gouyses specifically designed for non-scientists. Also the Biol- .
ogy Department has esﬁabhshed a permanent working relationship with the local Lake
Woodruff National Wildlife Refuge in field research aimed at maximizing the effective-
ness of that national effort. The anticipated qualitative improvements in scientific in-
?trucnon have been met. .

3 - .-
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 SUSQUEHANNA UNIVERSITY. Selinsgrove, Pennsylvania 17870. Frank W.
135 Fletcher, Director of Environmental Studies. 717-374-2345, -

The scope of the sciénce program at Susquehanna University was
broadened and given new dimension by concentrating improvement efforts on
the development of a cross-disciplinary curriculum of environmentsl
studies, which was designed to demonstrate the common ground and interre-
lationships among the sciences and between Science and society, to expand
the horizons of the University's science program beyond the campus to the
contiguous region, and, by employing the ecosystem as.a central theme, to
increase curricular emphasis on mission-oriented and problem-solving
activities. Seven courses in environmental studies were introcduced or
restructured, which entailed the addition of a regional planner to the
staff. These courses are interdisciplinary in nature and rely strongly
on computer, audio-visual, and field experience learning methods.
small watershed, which contains forest, agricultural and urban environ-
mental elements was designated as a natural field laborstory for
ecosystem restarch and instruction. The depth of the science program was
increased by extensive expansion of joint student-faculty research
activities, by increasing.opportunities for independent study at the
underclass as well as, senior level, and by raising the level of the joint
research projects by utilization of sophisticated analytical methods and
equipment, computer model simulation, and insistence on publishable
results. These projects involved staff and students from the de-
partments of biology, chemistry, geology and mathematical sciences. A
new environmental sciences laboratory for water quality analysis and
aquatic ecology study was constrficted. A fully equipped meteorological
station was established, and a hydrologic monitoring network was set-up.

N

SWARTHMORE COLLEGE, Swarthmore, Pennsylvania 19081. Charles E. Gilbert, Provost
(215) 544-4045.

136

Iy

“ Swarthmore's COSIP groject has two principal purposes: to provide
more realistic, responsible laboratory work for students in the natural
and social Sciences; and to bring the natural sciences (and engineering
especiallg) together with the social sciences in curricular work bear-

. ing on public policy.concerns. Toward both objectives the project pro-
vides equipment and released time for development of improved laboratory
procedures in the natural-science departments. It provides a Center for
Social and Policy studies as a social-science laboratory and a common
facility for students and faculty members in engineering and the social
sciences. It provides two transitional faculty appointments in engin-
eering and in applied mathematics (statistics) to help bring about the
joinder of engineering and the social sciences. To date, the Center
for Social and Policy Studies has been established and is‘functionin%
as a center for student and faculty research, a laboratory for social-
science courses, and a forum for interdepartmental interests. New
laboratoriés are under development in Engineering, Chemistry, Physics,
and Psychology. A new course sequence in statistics, devised by the
appointee under the COSIP grant, now exists. '

ERIC : o

s v -




Aruitoxt provided by Eic:

L3

SWEET BRIAR COLLEGE, Sweet Briar, Va. 24595. Dr.»Jane C. Belcher, Dorys McConnell
137 puberg Professor of Ecology. (804) 381-5604. i’

Seven departments in natural and social sciences were strengthened -through equip-
ment, faculty training, curricular study and innovations, faculty-student research
projects and development of envirommental studies to achieve more intellectual interplay
among the seven, between sciences and humanities, between Sweet Briar and neighboring
colleges, and between college and community. New equipment includes calculators, laser,
and modular instrumentations. The behavioral sclentists, through summer courses and

‘workshops, computer training, employment of a visiting professor and participation in a

faculty seminar, familiarized themselves. with applications of quantitative methods to
their own disciplines. Released time permitted two biologlsts and members of the chem-
istry department to study new ways of presenting elementary biology as well as biology
curricula at comparable colleges, prepare a new chemlstry course entitled Science,
Society, and Technology, and plan ways of curricular collaboration between the three
local colleges. Visiting scholars in psychology presented lectures and seminars for
general audiences and majors, and described interdisciplinary experiments on their
campuses. Two biologists and a sociologist, employing student assistants, supervised
summer research projects on biological rhythmicity, inventory of local flora and fauna,
and demographic characteristice of Amherst County. A new course, Conservation: Agenda
for Tomorrow, initiated efforts to establish interdisciplinary environmental studies
focused on the natural and cultural features of the college's neighboring area. The
course, open to the publi&, brought some 20 speakers of national distinction representing
numerous disciplines. A Coordinator of Environmental Studies was hired and has directed
two interdisciplinary summer research projects, focusing the intellectual interests of
staff and students representing natural and social sciences on an environmental problem
of local concern. He is also directing the newly established Coordinate Major in
Envirommental Studies, involving, to date, a faculty seminar and an introductory course
tgught by representatives of the scliences, literature, art and religion.

TENNESSEE TECHNOLOGICAL UNIVERSITY. Cookeville, Tennessee 38501.
138  Donald Caplenor, Dean for Undergraduate Studies, (615) 528-3229.

This program was a broad-spectrum attempt to upgrade the level of undergradu-
ate instruction in six departments! biolpgy, chemistry, earth sciences, mathematics,

" physics, and sociology. Major emphases were to stimulate faculty to update knowl-

edge and methods and to ensure active, personal involvement of students in the educa-
tional process. In two departments the major thrust was toward development of ade-
quate futorial procedures and methods; in another, curricular revision was the chief
aim, resulting in separate tracks for students with different goals and in audio-tutorial
instruction for some. A television system was developed in one department, In other
departments the central issue was faculty renewal, Faculty members were supported
in further study, in serpéfars, in visits to institutions with outstanding programs, and
by having outside consultants visit the campus. In a survey of former participants
(three years after terriination) the most positive lasting results of the’program were
listed in order of priority as (1) Increased flexibility in curriculum, (2) improved
quality of teaching, (3) higher level of faculty competence, (4) improved curricular
approaches, (5) increased opportunity for student research and individual study, (6)
improved attitude of instructors toward undergraduate instruction, and (7) increased
familiarity of faculty and students with modern equipment and approaches. Lowest
effect was stated for (1) impact on other institutions, (2} effect on career choices of
students, and (3) salvage of students from academic failure, It is the consensus of
those involved that the COSIP A program was the most effective general improvement
program ever ingtituted on the campus. Specific and general positive effects are
clearly apparent in the departments involved three years after termination.

¢




' ; TOUGALOO COLLEGE, Tougaloo, MS 39174. Mr. John Garner, Associate
’ 139 professor of Physics, (601} 956-4241, ext. 26. -

Improvement of college science, especially in Biology, Chemistry,

. Political Science, and Computer Science. The Department of Biology
released faculty from routine laboratory preparation, inventory, gtc. by
employing a laboratory assistant; and increased physical science content,
particularly chemistry, through the purchase of the needed equipment, in
introductory courses, ecology, genetics, and cell biology. The Department
of Chemistry added an instrumental methods course and modern instrumental
techniques to intermediate and advanced chemistry courses, began faculty
research with student involvement, improved library holdings in journals
and spectra, relieved over crowding by adding a laboratory, increased
audio visual supplementary materials in general’ and organic chemistry,
and released faculty from routine laboratory preparation, inventory, etc.
by employing a laboratory assistant. The Department of Political Science
improved student and faculty expertise in statistical sampling techniques,
questionnaire formulation processes, and interviewing procedures. The
College increased the relevance of computer science by increasing the
percentage of the student body ‘using the computer from 5% to 60% through
employment of a part-time computer center director and addition of an,
academic users' computer room. The &Natural Science Division released
faculty from routine clerical work by employing a divisional secretary.

3
TRINITY COLLEGE. Hartford, Connecticut, 06106. Dr. Rober# Lindsay, Professor of
140 Physics, Project Director. (203)-527-3151. N

Seven science departments cooperated to improve instruction within their disci- -

plines, to create a multidisciplinary program in both urban and envirommental studies,
and to promote interdisciplinary faculty and joint faculty-student research. This
involved the revision of courses, the development of new courses, the modification of

curricula, and appropriate research activity. New and improved courses and curricflar F

changes were made in five departments: Chemistry (5 courses; 34% chemistry enrollments
affected), Mathematics (5;13), Physics (5;32), Sociolegy (3;54), and Biology (1;3);

and in the new Urban and Envirormental Program (8;100). Signal results were: Chem-
istry--a self-paced introductory laboratory and the development of a biochemistry major;
Mathematics--a coordinated change in curriculum to strengthen the major and to increase ,
cognate skills required of non-math majors by other departments; Physics--an increased _
use of the computer in introductory laboratories and the development of an advanced
laboratory; Sociology--the application of computer-based data analysis in the intro-
ductory course; Biology--the development of an ecology course; Urban and Envirommental
Studies--the initiation of an effective multidisciplinary program in a small liberal
arts college. Ten research projects were conducted by faculty and students from all
participating departments. Interdisciplinary research (Engineering + Psychology;
Chemistry + Physics) produced one publication and three delivered papers. Three COSIP-
supported activities attracted outside funds for their continuation: for curricular
design in Chemistry and for research in both Chemistry and in Engineering. “rinity
College continued COSIP-generated improvements in two areas of science éducation. The
College increased its financial support for computer-based instructional innovation and
it establijhed a fund to support faculty research. - These COSIP-stimulated changes and
improvements in the sciences have augmerited the quality of instruction, increased inter-:

disciplinary cooperation, and enhanced faculty-student interaction at Trinity College.
»>- .
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TRINITY UNIVERSITY, San Antonio, Texas, 78284, Robert V. Andrews,
141 Dean of Engineering, (512)-736-7S11.

Multidisciplinary CoSIP Program involved departments and aims as follows:
Chemistry - course and curriculum develepment - revamping of content and
laboratory methods in introductory and upper level courses - inauguration
of two beginning cHémistry courses - development and incorporation of vis-
ual aids for selected topics and laboratory instruction - emphasis on rel-
evance of chemistry in modern world, Engineering Science - incorporatio
of research into undergraduate curriculum for selected seniors in place
continued design emphasis, particularly for those planning graduate w6tk -
develop new design sequence involving all engineering students - idcrease
existing design content of curriculum and attempt to relate to actual engi-
neering practice - introduce computer use into curriculum and develop prob-
lems, programs and routines for engineering student use on computer.
Geology - develop, equip and use a mobile field laboratory research facil-
ity consisting of house trailer to provide living quarters as well as
facilities for field analyses and examinations. Purpose to provide under-
graduate research opportunities, aid faculty research projects and enhance
required geology majors field trip. Mathematics - increase the strength

of background and interest for beginning mathematics majors - initiate non-
credit, specific topic courses to fill special needs of undergraduate stu-
dents and for freshman review - provide teaching experience for mathematics
majors - provide colloquia and research seminars for faculty, students and
for interdisciplinary enrichment. Sociology-Anthropology - develop labor-
atory manual for biological, anthropology and lay groundwork for primatology
program - provide research opportunities for undergraduate studerts and
study sociological problems of Mexican-Americans.

UNIVERSTTY OF TULSA, Tulsa,, Oklahoma 74104, Dr. Edward S. McKay, Professor of
142 Chemistry 918-939-6351, Ext. 511

In the Chemistry Department the program concentrated on curriculum development, newer teaching
techniques, laboratary instrumentation, student research, faculty up~dating, and visiting lecturers. A
self-paced course in physical chemistry was deve loped and is in use. A series of instructions for the
laboratory are currently being completed. A similar program in organic chemistry consisting of written
objectives and self-paced examinations has also been prepared and is in use. Developments continue .
Classes in general chemistry have summaries of lectures available and take part in proven effective
lecture-laboratory experiments. New instrumentation made undergraduate. research meaningful and
prepared students ta work independently. Although several movies were made the process was aban~
doned because of the variety of commercial films now available, Several of the faculty benefited
through summer courses, and/or research at other institutions subsidized by COSIP. A new course
“Polymer Chemistry" is a resuit of up-dating of one of our faculty. A program of visiting lecturers, al-
though effective, was found difficult to schedule . With College reorganization into divisions, some
activities anticipated in the past will need to be re-evaluated. In the Physics Department emphasis
continues on Engineering Physics which gained ECPD accreditation. Development has occurred in in-
troductory and advanced labs, teaching techniques and instruments, student involvement and resources .
New courses are Methods of Applied Physics (Fr.) [computer solutions to mechanics, heat and sound
problems]) and Modern Physics Lab (So.) [state -of-the -art techniques in spectroscopy, on-line computer,
vacuum techniques, and physical optics]. Equipment inc{udes Wang Calculators, a CRT computer
terminal, X-ray fluorescence and a Varian vacuum system. Teaching equipment besides calculators ard
computers include fitm cassette and sound insfruction in lab technique, data analysis, operation of in-
struments (X-ray, oscilloséopes, counters). Student research (year round) is inferdisciplinary with
Chemistry and Earth Sciences. Students are involved in 2 week trips to Oak Ridge, and other society
and professional ‘meetings. Conference on Engineering Physics Curriculum scheduled for June 1974.
Extensive development, of laboratory and demonstration equipment has also occurred.
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TUSKEGEE INSTITUTE. Tuskegee Institute, AL 36088, J. H. ‘M. Hendergon, Director,
143 Carver Research Foundation. 205-727-8/22'4. , v :

. A new @urse improves the;sgithematics. of fr¥shmen, especially majors in natural
science. A curricylum in computer science, with typical enrollment around 15 in the ear-
lier courses, opens a new avenue for mathematics majors. Arn added professor teaches in
the curriculum. Céntral to these projects is a new digital computer whose use is extend-
ing throughout science courses and research. In physics, opportunities are increased by
semi-research equipment for upper-division labbratory and research projects) also by
teaching aids; especially by a new course relating physics and tHe life sciences; lastly
by visitations. A scientific instrument maintenance service is being established. In
the new math course, the digital'computer presents automated practices in basic computa-
tional mathematics, scores them instantly, and advances the student to the next lesson
as soon as mastery is demonstrated. In the same course students program the computer and
thereby learn basic mathematics. Conyentional paper-ands ncil work rounds out the
course, The course tested self-paced modular instrgaten‘gnd found it effective with a
strong and ambitious 5 percent of the class, also, A.yﬁak but dogged 10 percent. It
continues with laboratories and a nearly-conventiop

”

ern of examinations and grading.
The digital computer is a relatively powerful multiterminal timeshared machine, the Hew-
lett Packard 200? Fo It's equipment, rﬂaintenang:e,_ and software have been excellent; how-
ever, maintenance of teletype termina¥s and modems is a continuing problem. Other fund-
~ings have doubled disc storage and provided more terminals for a total of 36, dispersed
about campus for maximum availability to a university community of 3500. Workload will
soon justify more disc storage. Principal usage is by undergraduates Mdoing course work,
freshmen in the new math course, and life-science research projects processing large
files, of statistical data. Social science and English departments are exploring auto-
mated teaching.

~

UPSALA COLLEGE, East Orange,~N. ]. 07019, Dr. James J. McRoy, Chairman,
144 pgychology, 201-266-7158.

~ N - .

A comprehensive program to upgrade the college's work in the burgeoring social’
sciences was instituted between 1971 and 1974, with seven specific fociz (1) re-
orientation of the economics curriculum toward greater use off quantitative methods,
through released faculty time for curriculum analysis, use of & Vvisiting scientist in
econometrics, and establishment of an economics calculator'laboratory; (2) upgrading .
«of library holdings in political science, especially in Asian materjals, newly-
reprinted sets of official papers, and back issues of learned jour ls;%inauguration
of African governmental studies througﬁ employment of a visiting professor for two
years; (4) improved laboratory facilities in psychology, both by major renovation
of one entire floor of a classroom bufding and by purchase of $10,000 worth of
experimental apparatus and equipment; (5) introduction of biological methods into
psychology through acquisition of a physiograph with full accessories; (6} expansion
of the seminar program in sociology through employment of a visiting professor for
two vears and through extensive purchase of computer survey software for use in *
student research projects; and (7) establishment of.a multi-disciplinary urban data
bank, which relates to econgmics, political scieng:e, and sociology.

, . , . .

-

1




. VALLEY CITY STATE COLLEGF Valley City, North Dakota, 58072 Dr. Charles E.
145  yalker, Professor & Divisional Chairman, 701-845-7452 N

Our project was principally aimed at up-grading our instructional staff. Before
the grant, we had only one doctorate in all the departments involved in the prpject,
and very little training beyond the masters level. ow, at the end of the program,
two geographers, a biologist and a physical/earth scientist are quite.near their

® dostorates, two mathematicians have esach obtained a full year of additional study, ard
our two chemists have picked up -additional specialized course work during the summers.
Before the project, there was virtually no audio-visual equipment avazlable,fﬁ the
division, and laboratory equipment was generally quite limited. Partially as a result
o the "Excess Property” provision, an unexpected windfall, we were able to secure
projectors, tape recorders, a transparency maker, and considerable "used" but still very
welcome laboratory é@uipment. The entire project was worth this or:iginally unscheduled

- benefit, for providing a bit of dignity to the 'bdre-bones' Wkistence of State Funds.

. The biggest surprise, and most rewarding educatioral experience, was from the relatively
minor funds for students as assistants and. in research. Almost as an after thought,
. some students were assigned to a Research Project in conjunction with summer time -

Cutriculum Research. They, were askéd to conduct a survey (Chemical and Biological) for

the entire length of the Sheyenne River which borders the campus. The students were, -
completely 'turned-on' by their first exposure to a real invest%igative experience with-

out the answers in the back of the book, and learned a great deal® This has affected

our thinking a good bit" toward the traditional laboratory, where a demonstration-

experiment must be completed in a brief period. ’

& -
. ‘,. ‘
146 VERMONT, UNIVERSITY OF; Burling§on, Vermon® 05401, Howard Duchacek, Associate -
Professor, Mechanical Engineering. (206) 656-3320 7
A2 The COSIP grant to the College of Engineering, Mathematics and Business
Administration was made for. the parpose of strengthening the «engine&ring programs. .

It has contributed to the Continuing Education of faculty members by partially -
Supporting sabbatical leaves for six mémbers and by providing expenses’ for 11 other
faculty members to attend short courses, symposiums, or conferences. By these means
there has bgen an increase in bBoth the morale and expertise of older faculty members
and an improved &limate exisfs for revising and updating the engineering curricula. ,
A total of twenty faculty have participdted in Research Initiation detivities partially .
supported by COSIPR To datéthis has resulted in nine paper presentations. Three .
papers are in preparatiomgpand several proposals for.further work are in progress.
Curriculum and Course'Degglopment has taken plac@' artly through COSIP stimulation .
/’ and parftly due to internal administrative and bud etarf‘pressures. The engineering.
curri¥ula have been extensively revised toward a less structured format and a common
core of courses has been developed for the'fiizagﬁhree semesters. New courses have
been developed in safety and professionalism, ANl courses are being combined and
idated in the areas of ¢hermal gclence,, engineering matqriﬁls and applied ‘ .
ics. Two new degrees, a Bachelor of Science and a Bachelor of Science in
neering, have been approved. Thede have little formal structure and are directed
toward the science oriented 5Student who dees not want a traditional efgineering
program. New physics, chemistry and mathematics courses have been developed for the
engineering curriculum. Funds were supplied on a matching bagis to purchase Laboratory
Equipment. The grant extiended through a most opportune’period for- making changes in
the engineering”program and its effects/have generally been positive. . 7 l,
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VIRGINIA MILITARY INSTITUTE. Lexington, Virginia, 24450.
147 Rithard B. Minnix, Professor of Physics, 703-463-6225.

. A program involving nine departments of instruction provided: 1)
opportunities for facu1t¥ members to obtain additional or refresher
*training through summeruof acqﬁemic year study; 2) released time for
planning the improvement of courses and curricula; 3) support for facul-
ty members to initiate modest research projects involving undergradu-

. ates; 4) support for visiting lectures, consultants, etc; 5) instruc-
tional equipment and other materials needed to revise courses or ingtall
new curricula. _ A new biochemistry laboratory was constructed and equip-
ped. Additional study provided for members of three separate depart-
ments resulted in completion of four doctoral degrees. Superior re-
search was produced by undergraduates in six departments; notable
accomplishments were the development of a modified technique for orien-
ting crystals to within several minutes of arc and development of a
monolithic double crystal spectrometer, both for x-ray studies. Exten-
sive computer soft ware was developed for data reduction in general and
physical chemistry labbratories. A new course and laboratory on intef-
facing mini-computers to allow automation of data measurements was de-
veloped. New laboratory materials were developed for use in general and
organic-chemistry. Curriculum studies weBe carried out in civil engi-
neering, mechanical engineering, and polttical science. These resulted
in the addition of several new courses and revision of others; civil
enginee'ring laboratories have been restructured utilizing programmed

e texts. An experimental course in engineering is being taught using the

case method of teaching. A new course and laboratory on vibrations was
developed. in engineering. A study of demonstrational lectures in -
physics was carried out including the assembly of an extensive collec-

ion of demonstrations. New instrumentation has_allowed psycholo stu-
Bents-to stugy Euman gehav?or unger var?ous cond1tlons ofps¥ress,gy

coordination, coping, and sleep. v
/

VIRGINIA STATE COLLEGE, Petersburg, Va. 23803, David M, Stone, Calvin M, Miller,
148 Co-Directors, 804: 526-51iif,

This 3-year project's missiop is pedagogic and infrastructural improvement through
academic field research activity; its primary goal is pedagogic development through a
blending of the theoretical, interdisciplinary and practical, experiential elements of
survey research, Development of institutional research capability, faculty and adminis-
trative practicd are important subsidiary goals, Research publication iz an integral ele
ment of all of these goals, To date 100 students, 15 local faculty 'from 9 departments
and programs, over 12 community persons, 2 community groups and numerous administrative
personnel a3 well a8 RAPS's consultants have participated in the program or had some con-
’ sultative relation with it, Presently RAPS is completing the second survey in its panel
study of political socialization which is based on two tri-strata randon samples of.
approximately 500 respondents each, Students and faculty jointly plan and develop all
+ phases of the effort, The program correlates with the professionalization of student
participants as evidenced by improved graduate and professional school acceptance for
graduates of RAPS's parent department (Political Science), and their development of con-
ference pangl presentations; faculty development of 2 articles for publication, 2 panel
chairmanships, scheduled development of 2 pariel papers, participation by RAPS staff in
the University of Michigan's summer consortium, reledse of small articles to the press
by faculty and the advent of interdepartmental planning for joint development of a RAPS
based social science laboratory, research consultation by higher administration regarding
devélopment of college commnity related research, expanded program participation by
whole sociology classes, supplementary support for RAPS in the form of ICPR membership
for the college, fJoint work by RAPS and the Computer Center.leading to the development of
new tomputer programs, support for a supplementary census project and further consulta-
tive support for projected omnibus activities developad on the basis of the use of
RAPS's research capabilities in a local gavernment support mission,
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WABASH COLLEGE, Crawfordsville, Indiana 47933. Edward-L. Fgeniscb, Professor
149 of Cheniistrysy Chairman of the Depa:tment and of the Science Division. (317)
362-1400. -

'
L3

The major intent was to strengthen research activity by members of the Science
Division which includes mathematics. Seeondary aims were to 1mbrove instructjon
and create interest in science. The grant was built around nine faculty research
initiation projects which included funds for involving 28 students. Five major
instruments vital to the research projects were purchased. These alsc are used.widely
in teaching. Subs¢riptions to 37 new periodicals, some back runs and advanced
treatises were also added to the library. Colloquia programs were strengthened m all |
departments and brought many.prominent scientists to campus. A field labcratory was *
installed in a 180 acre wooded biological preserve gnd it has beensshared with
neighboring institutions. Currently 75% of the Division Staff are engaged in research dﬁ?
and indepegdent study is required of all biology majors. The Ccllege has cutstanding S8
instrument faci]a.X:es in biology and chemistry. The library is a useful research

[}

tool. Departmentall colloquia are strong. Marked declines in student enrollment in
science have not beén experienced.

150 WASHINGTON COLLEGE, Chestertown, Maryland 21620

Jogeph McLain, President (301) 778-2800 ¢

The original project goals in terms of activity were two-fold: to establish a new
interdisciplinary social science seminar, and to establish a digital compsting activity
or center. In terms of educational philosophy these two goals can be summarized in
terms of a single aim which was the 'development of 'networks' cutting horizontally
across the vertical barriers between the three Divisions (Humanities, Social Sciences,
Mathematics, and Natural Sciences) of the College" as well as between the individual
departments within these Divisions. It was the feeling that the artificial and often
spuriou$ distinctions defining the disciplines in many cases lead to a fragmented edu-
cational experience for the student although they may simplify the structuring of a
curriculum Both of the abovementioned major goals were undertaken in an attempt to
overcomé these barriers. A new interdisciplinary course, called "Interdieciplinary
Community Research Seminar" (ICORS) was established to this end. The original purposes
of this course were to teach social science majors methods of researc to community
problems and to accumulate data on the local region that would be of use ‘o people in
the area as well as scholars interested in regional research. It was soof discovered
that the faculty had to structure the course to some extent if meaningful/data wére to
be collected. In connection with the courge, statistics became a required course for
economics and socilology majors,so that digital computing would be easfer to introduce
at a later time. ‘

. .
Under the grant a program in cofputing was begun. Washington College began'wité
rented time from a local firp's computer and finally developed a Center of its own.
As the demand increased it became apparent that the patchwork coverage of the Center

would not suffice and the College added a position for.Director of Computing. With -
this addition the hardware configuration was expanded and three courses in computer
science were added. .
v : g .
. >




WASHINGTON AND LEE UNIVERSITY. Lexington, Virginia 24450. william J. Watt,
151 Dpean of the College. 703~463-9111. o

The COSIP Grant supported a program designed to improve and expand undergraduate
research and individual instruction in all sciences.. Methods used included visiting
scientists who came to the campus for one-to-three day visits, effectively keeping
students and faculty avare of new developments in their fields; a year-long visit from
a distinguished practitione{;of non~Western economics which did not seem to havé much
effect on the campus, although the books purchased -by him have served as a nucleus for
an interdisciplinary program in Asian studies; curriculym development in geology leading
to a popular and successful course "Field Methods in Appalachian Geology", for our Spring
Term and the revision of the stratigraphy course to.include extensive field work; the
preparatio f seven sound films and study materials for courses in the calculus; two
postdoctora®physicists who carried out research and some teaching, stimulating addi-
tional faculty and student research activity; faculty development through academic-year
leaves and support for attendance at meetings; curriculum revision in politics courses
emphasizing use of the computer in the analysis of student gathered and CSEP data; and
obtaining sociology films for a course on Black America and a computer game oh the city.
The most helpful COSIP project was that which supported multidisciplinary undergraduate
research during the summer. Our experience with this program proves that it is the most
effective way of interesting students in scientific careers and in sustaining their
interest in science during their undergraduate years. A total of 81 students partici-
pated in 42 projects. The COSIP grant has strengthened our science instruction and will
continue to be of great assistance to us in the foreseeable future.

.f\\ . . e
) \\ ™~ ‘ ‘
WEBER STATE COLLEGE
Dr. Ralph W. Monk, Director of Research
Ogden, Utah 84403 801-399-5941 - Ext. 633

152

As a result of the COSIP Project seven disciplines (Botany, Chemistry, Geology-Geog-
raphy, Microbiology, Physics, Psychology and Zoology) have launched faculty and student
research and instructional programs not hdretofore considered feasible. Botany invest-
igations have developed interesting and significant faculty and student research in-
cluding ecological taxonomic and physiological problems. Many of the results have
been published in regional and national journals. One ecological study is now being
published for the National Park Service. The Chemistry Department faculty and stud-
ents have completed many COSIP sponsored projects including such projects as reaction
rate studies, specific ion studies and now coal research, a joint collaborative effort
between Utah University and Weber State C8llege. Geology and Geography faculty have de-
veloped interesting and,si?nificant work in Paleobotany and important geography re- .
search dealing with spatial population problems. The Microbiology Department faculty
and students have done significant work on cancer and insect control related problems.
One microbiologist as a result of his COSIP research has been invited to participate
for a summer at a National Cancer Center. The Physics Department faculty and students
have produced significant and important results on such problems as computerized
study of cross sections of atoms and molecules, bjofeedback investigations and low en-
ergy electron diffraction studies. One member Of their departmeént was invitgg to con-

N

tinue his research in cooperation with the Physics Department of Utah State University.

A number of important developments have occured in thePsychology Department/ Stud-

ents and faculty investigated color vision behavioral studies of rats and also mopke
under different stress conditions. Zoological research has dealt with mercury in hair
and polymorphism in island mice populations. The results of this research have bé&en
published in National Journals. Numerous students have developed expertise in re-
search. Two groups of zoology students have received two National Science Foundation
Grants for their student originated studies. - . g -
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WHEATON COLLEGE, Norton, Massachusetts 02766 )
153 Dr. Barbara Shapiro, Dean of the College (617) 285-7722 x212

The College Science Improvement Program has contributed significently to the gual-
ity of the science program at Wheaton College by giving students an opportunity to
participate more actively in scientific affairs and by encoureging young scientists to
meintein currency in their fields. The provision of adequate labcratory and classroom
facilities in our new Science Center greatly improved our capabilities; the programs
initiated and funded under COSIP provided the impetus end support for increased re-
search underteken by both students and faculty. A faculty Committee on Advenced Study
and Finencial Aid awerded twenty-three Faculty Research Grants to junior faculty mem-
bers in the natural and social sciences. These grents enabled recipients to either
initiate new research projects or to expend and add vigor to existing projects. Funds
for Student Research ellowed eighteen students to-discover the nature cof independent
research and engege in projects which did not have to be restricted by the availabil-~
ity of materials and equirment. Teaching Assistantships were awarded to nine students
who all reported that their teaching experience increased their subject knowledge and
stimulated or confirmed their interest in teaching careers. Twelve summer Study and
Research awards provided faculty with ¥hds for field work and other summer scholarly
activity away from the campus. A Student Internship Program was successful in assist-
ing six students while they worked in Washington Congressional offices or in the lab-
orateries of active scholars. New equirment purchased with COSIP funds contributed
significantly to the improvement of our leboratory facilities and-made it possible to
present subject matter at more advanced levels. The Visiting 501entisps Program
attracted large audiences and helped generate student.interest in scienzific etfairs

throughout the cempus. The rapid development which the natural and social’ °éienges -,

have undergone at Wheaton College in recent years was undoubtedly stlmnlated ky. zhe
COSIP grant. N ST -

S
@ - S '. o
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WIDENER COLLEGE, Chester, Pennsylvania 19013. Irvin M. Gottlieb Professor of

156 Chemistrys (215) TR6-5551 e

- m -

An interdisciplinary curriculum in Physical Science has been develope& Wwhich -

integrates certain broad concepts from chemistry and physits through mathematics

i utilizing for its base a study of molecular phenomena for. the slucidation of the.
drchitecture, structure, and transformation of matter. $Seyveral of the,aeparace
traditional discipl{i hich comprise physical science were rearranged and recast
into a unified gtructure Mathematics was integpated as it- found areas of relevance
of application to..wvarious concepts, as a unifying_and gerieralizing factor and not for
its own sake. A concurrent curriculdf second objective was the evaluation and
judgement of science and technology in social gthical, economic, and humanistic
terms so that the student might become’ cognizant of the impact of science and
technology .on society. As a result the student would then have acquired am under-

“gtanding of science, a seriqus and responsible inteYest in the wayg and means by
which scientific knowledge 18 used in the complex civilization of which he must

/,heﬁsider himself an integral part and would be stimulated to pursue further his
- Btudies. in.phjsicél.science and its applications. A, third conqprrent objective
would be to make more efficient use of the resources of a emall ‘college since the

; maintenance of separate faculties and facilities in each discipline is becoming.
prohibitive costwise. This interdisciplinary program could be considered as the.
first step in the long-range program for the improvement of instruction in ‘science
in small liberal arts telleges A second step could be the integration of the
biological sciences with the chemistry, physics “and mathematics. Ultimately all -
science instruction could be integrated into .a single program, once this crucial
experimgent for the education of the scientific elite could'be undertaken and //////

. evaluated
©
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WILKES COLLEGE, Wilkes-Barre, Pennsylvania 18703. Ralph B. Rozelle, Professor
of Chemistry. (717) 824-4651 .

155

The COSIP grant at Wilkes College resulted in a number of benefits in the
academic program through direct funding and considerable benefits as a result of
the.surplus equipment available through the General Services Administration. Direct
funding enabled the establishment of an environmental science curriculum, expanded
faculty research activity in the natural sciences' and mathematics and renovation of
an advanced, analytical chemistry laboratory. Indirect funding through the access
©of surplus equipment weighed heavily in providing equipment and materials that
helped get new programs ih electrical 'and materials engineering off the ground. 1In
estimation the excess property dollar value was probably more than 3-4 times the NSF
direct funding dollar.

.

WILLAMETTE UNIVERSITY. Salem, Oregon 97301, Donald R. Breakey, Chaimman, o
155 Department of Biology 503-370-6333.

Major activiues included summer faculty stipends for course {mprovements? sup-
port for undergraduéte student technicians and undergraduate teaching aides® and pur-
chase of equipment and teaching aid materials. The purchase of equipment included -
acquislition of an I.B. M. 1130 computer system. The basic system 1s Being continually
improved with the additj‘pn of hardware and software. This facility has been made
available for direct instructional functions as weli as aids in teaching (e.g. writing
Organic Chemistry exams). Non-academic functions are not allowed to take a higher
priority of computer use than the academ'ically related functions. Thus many considered
the facility of tremendous importance in the total instructional program. Improvement
In the total science library holdings was carried out over a three year perfiod. Summer
stipends awarded faculty for course improvements did result in several new innovations
developed within courses and a smoother adjustment to a new academic framework
(i.e. course system). Additional'equipment consisted of several items including basic
equipment for the development of psychology laboratories. The eligibility for excess c
property resulted in the acquisition of a bus now used for sclence field studies. This
has had a great impact upon the presentation of many science courses for the field
demonstration of ctassfoom discussions. Several ftems gould not be completed, in-
cluding adding a half-fime shop person. Undergraduyate laboratory teaching training
was valuable and is being continued by the University. . '
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WILLIAM AND MARY, COLLEGE—QF, Williamsbung, Virginia 23185. Dr.
157 George Healy, Vice President for AcadamLcDAffaira. (804) 229-3000.
COSIP began in 1968 to support “the d;velopment of five social
science departments: - Anthropology, Economi¢g, Government, Psychology
and Soc¢iology. Upgrading of faculty and curr ulum revision were the
program's major accomplishmentgs. First prigrity of the program was
to provide permanent faculty members with opportunities'for field re-
search otherwise not available, in order to upgrade professional capa-
bilities., In the four years of program"s%pport 22 faculty members from
5 departments were provided one-semestef leavés of absence for research
projects, and 15 faculty members frg 4 debartments were supported for
shorter periodp”of time. The resultd were a greatly improved faculty in
all five departments, a fact reflect%dnin a considerably higher level
of professional awareness, particigition in professional meetings and
publication.. e second major godl of the Program was the upgrading
of the social science curriculum. The goal was.achieved, and ﬁérpaased.
The social science curriculum was revised, and as a result of the impetus’
within the five depE{tments supported by COSIP, the College was prompted
to engage in a full-scale cuiriculum revision, the first in thirty years.
All five social sctence departments produced major curriculum revisions.
28 new courses were introduced, or upderwent major content revisions.
Two departments developed major new data resouxces. Funds provided for -
equipment allowed for the development of demonstration and audiovisual »
materials to enrich course offerings in two departments. One department
was able to introduce and maintain an internship program for under-
graduates, and three departments radically altered the character and
methodology of their introductory courses, 1 B

'

WILLIAMS QOLLEGE. Williamstown, Massachusetts 01267, Thomas McGill, Chairﬁan,
158 Science -Executive Committee., 413-397-2446
. ’ *
In June of 1967 Williams Collége received a three year grant from the COSIP

Program A to purchase integrated léboratory facilities for a new Science Center in order

to extend and strengthen undergraduate research participation in the departments of

biology, chemistry, geology, mathematics, physics, and psychology. By pooling the

resources of faculty and students in the several scientific disciplines, it was planned

to make available a range of instruments and facilities not available within any sepa~

rate department nor normally seen in institutions of the size and character of Williams,

The long-term goal of the program was to strengthen the college's ability to recruit
both students and faculty and thus to maintain its position as an important source of
well-trained scientists., Positive results of the program can be seen in several areas.
Provision of sophisticated equipment has enhanced the college's ability to recruit and
retain research-oriented faculty of high caliber. The improvement of instrumentation
and facilfties for faculty research.has in turn impreved the apportunities for under-
graduate research. Undergraduate research with faculty members has been carried out in
the context of course projects, independent study projects, NSF Undergraduate Research
Participation projects, and senior honors projects. The College has experienced no
diminution of its ability to place science students in high quality graduate and medical

schools. Various items of equipment have been used with good effect for course demon- -« /
strations and associated laboratory work. In some cases new courses have been organized

around key items of equipment, especially in the January Winter Study Term. /

-
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15§ WINONA STATE COLLEGE. Winona, Minnesota 55987. Dr. Frederick W. Foss, Jr., Head
Department of Chemistry, 507-457-2101. ~ .

' Undergraduate science programs in eight academic departments were strengthened by one or .

-more of the following: Support of undergraduate research programs, purchase of new
equipment or remodeling of facilities to allow the introduction of new courses, support
of faculty improvement and upgrading of library holdings. The greatest impact upon the
inetitution)was the recognition by faculty, administration, and students that decent,
albeit mbdest, scientific research cpuld be begun at Winona State and that it can and ?
does enhance the undergraduate program. Ongoing undergraduate research programs in the .
chemistry, physics, ed¥th science, sociology, and psychology departments were established
4and the college began allowing reduced teaching loads for those who'request them for re-
search time. <A separate Department of Psychology was established and an economics major
was introduced through the colip project support. Two mathematics teachers,one chemistry
teacher, and one physics teacher received additional training (two received the doc-
torate) as a result of COSIP support. Several new quantitative economics courses were
made possible by the equipping of an economics laboratory. New laboratory qgurses in
Earth Sciénce are being offered because of a renovatiomef the laboratories and equip-
ment purchases (as for example, Astronomy II because of the purchase of telescopes).
Equipment purchases made it possible for the Biology Department to introduce four new
courses: Cell Physi@logy I and II, Advanced Comparative Physiology, and Limnology. A
36-foot houseboat has been equipped as a floating laboratory for use on the Mississippi
River in the Winona area. Library journal holdings have been upgraded in mathematics,
physics, earth science, biology and (especially) chemistry.

-
.

. . i
UNIVERSITY OF WISCONSIN - LA CROSSE .
160 La Crosse, Wisconsin 54601 v .

Dr. Roland W. Christensen, Chairman, Department of Mathematics, 608-784+6050

-
-

. . : . -\ .
The COSIP program for Wisconsin State University, La Crosse - qow the University of
Wisconsin - La Crosse - was designed to upgrade the undergraduate’instruction in Biology,

. Geography, and Mathema;ics. As a result of the program, the Biology Department has

‘improved its“beginning coursé entitled "Principles of Biology". This course is now
taught with a completely audio-tutorial approach. The Departmerit has also reviseq_its
curriculum and upgraded its faculty. Now the Department has a modern curriculum and an

“impressive faculty. This Department is now working closely with the Fish Control
Laboratory headquartered in La Crosse and with the River Studies Research Association.
The department has already had an impact, upon ecological affairs in the La Crosse area
and should continue to be a leader in these matters in the future. The Geography
Department has improved its equipment for the teaching of Physical Geography I (Weather
and Climate) and Physical Geography II (Maps and Landforms). In addition, the Depart-
ment has considerably upgraded its equipment for Systematic Climatology, Interpretation

. of Aerial Photographs, Field Techniques (Mapping), and Advanced Cartography. The
Department has considerably improved its faculty also. The Mathematics Department now
has a,calculator laboratory which consists of twenty electroric Wang 320 calculator
keyboards. The Department also has equipped a research 'laboratory with four electronic

Wang 320 keyboards, two Monroe 1610 electronic calculators, two Wang 700 electronic
calculators with a‘plotter, and a terminal connected to the University's 360 computer.
This improvgmenf in the statistical capability of the Department has been actompanied
by an increase in the faculty who are capable of teaching courses ih statistics. The
Department now has ten doctorates on a staff of eighteen. Of.these, five are qualified
to teach courses in undergraduate statistics. In addition, two of the people without

" doctorates are nearing -ompletion of a doctoral program in statistics. The Department
also has two people capable of teaching numerical analysis. Thus the Department now
has the capability to offer a major in statistics and is ‘able to satisfy student needs

4in numerical analysis. -

: - J
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UNIVERSITY OF WISCONSIN-MILWAUKEE
161 Milwaukee Wisconsin 53201
Dr. Verne C. Cutler, Chairman Department of Mechanics, 414-963-4963

: Al
\ Increased faculty expertise and sgofessional competence, modifications of existing ¥

and introduction of new current inter@st courses, introduction of new teaching methods
and programs, and lncorporating experimentation as a fundamental aspect of 'teaching
engineering concepts were the major efforts. Forty-two faculty either attended regu-
lar courses on campus or attended summer short courses in areas in which they were weak
or unfamiliar. Eighteen faculty from four departments were involved in reviewing, re-
vising, and hmplementing changes in laboratory and theory courses. Many regular sched-
uled meetings were held to discuss innovations and fundamental philosophy. The result
was the development of a new experimentation laboratory with the emphasis on statistical
applications and "hands on" experimental work by all undergraduate students. A realign-
ment of bBasic core laborafories resulted with,laboratory work tied directly to the re-

~1ated theory courses. Models and fatigue laboratories were developed and equipped pro-

.

viding students an opportunlty’for individual.verification of fundamental principles and
hypotheses. An unplanned but rewarding program in Water Resources Engineering was begun
with the help of a COSIP funded consultant. Through his efforts, a meeting of the
International Water Resources Association was held on campus. The establishment af a
new creativity concept for freshmen level Ggéphics courses through the aid of specially
prepared tapes gave students the choice of self-study or regular class attendance.
Twelve students received creativity awards at the natiomal annual meetings of the Amer-
ican Society for Engineering Education - more than any other College in the country.
Sitting-in on courses in related fields resulted in a greater awaremess of course content
in other areas and a more open-minded attitude. This was noted by a sharp increase in
the number of undergraduate interdisciplinary.programs of study approved for individual
students. The development of key undergraduate laboratories and improvement in the
laboratory sequence was a major accomplishment. Many faculty benefited by attending
summer short courdes and as a consequence_so did students by being exposed to fresh
approaches and up-to-date concepts. All planned goals were essentially accomplished.

’ J
WITTENBERG UNIVERSITY f e~

162 springfield, Ohio 45501
Dr. Harold W. Sundelius, Associate Dean of thE’College, (513) 327-7923

The Wittenberg University COSIP grant was awarded in 1;%7 to the departments of bio-
logy, chemistry, geology, physics, and psychology to aid in implementing an inquiry-
oriented curriculum in #Hic?[faculty and students participate in research at all levels.
Funds were expended to provide released-time for facul o initiate research programs
appropriate for undergraduate independent study j or curricular innovations,
for development of laboratory modules, for purdghase of equi nt, supplies, and library
resources, for student stipends, and for facul travel to prGSessional meetings and
conferences. As a direct result of the grant, each depaxtment dgveloped an introductory
course for non-science students which focused on aspects of the/sciences essentialrsto
anderstanding contemporary societal problems. 1In addition, a learning-by-doing inquiry
approach was incorporated into virtually every coyrse with relatively sophisticated ap-
paratus, such as nuclear particle accelerator, electron microscope, and x-ray diffrac-
tion, available to science students at all levels. Special programs in marine biology,
field biology, radiatign, nuclear, and laboratory medicine, experimental psychology,
physiological psychology, and environmental geology were developed. All departments N
benefited from equipment purchases made possible by.the grant, including a 400 KV nu-
clear particle accelerator, NMR and AA spectrometers, and various audigvisual compo- B
nents. ExXcess government property, mainly electronic items, valued at more than 3 4
million dollars, was acquired because of the grant. 1In spite of generally decli en<
rollment in the sciences, the total number of science majors,has increased BloIQQy,
psychology, and geology showed the largest gains. Measures of the vigor of the sci-
ences, due in part to the QOSIP grant, include increases in the number of students
entering graduate schpol, the number of graduate appointments received, the number of
papers published by faculty, and the number and quality of student indepen§ent study ~
and course-related pro;ects completed.
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WOFFORD COLLEGE '
163 Spartanburg, South Carolina 29301
B. G. Stephens, Dean of the College and Professor of Chemistry, 803-583-5365

The COSIP project strengthened the College's ability to provide quality education in the

) experimental sciences primarily through the acquisition of laboratory equipment; the
establishment of a sabbatical leave program; the development of faculty-student summer

. research programs; the addition of a biochemical-molecular biological component; and the
acquisition of audio-visual and library materials. Taboratory equipment was purchased
to Improve electronics instruction, to enhance the biology and physics departments’ capa-
bilities to conduct year-round research and independent study, to implement the psycholo-
gy department's general experimental and physiological program, and to upgrade the chem-
istry department's basic gcourses in analytical, organic, and inorganic chemistry. Three
professors (physics, biology, psychology) took advantage of the sabbatical leave program
by conducting year-round research projects. Fourteen projects involving six professors
and twenty-eight students were conducted under the faculty-student summer research pro-
ject. A biochemist-molecular biologist was added to the science staff to teach his
speciality and to replace the COSIP Project Director half time. The psychology depart-
ment added a yideo component to its laboratory. Video tapes of irntricate experiments are
used to s large groyps the details of various psychological techniques. The physics
and chemiftry departments' library holdings were upgraded significantly. 1In addition to
these majqr improvements, £onsultants were brought in (and visited) to advise the admin-
istration Bbout various aspects of science education; a natural area for ecological ex-
perimentation was sought;\ aerial overflights for geology courses were initiated; and an
inter-term ior~senior gc¢ience seminar was established. These activities were under-
written by Fedaral COSIP” funds; also several important COSIP components were.dponsored by
College funds. ere the stréngthening of science instruction for nonscience majors;
the renovation and air conditioning of the building that houses the biology, chemistry,
and physics departments; the establishment of new quarters for the geology and psychology
departments; and the strengthening of computer services.

. X .
WOOSTER, THE COLLEGE OF, Wooster, Ohio, 4469l. F. W. Cropp, Dean and Vice
164  president for Academic Affairs. (216) 264-1234, Ext. 436.

3 - ! +

' COSIP monies enabled science education to advance more rapidly than otherwise possible
through curriculum revision, faculty and student research, and equipment purchasing.
Bisvlogy Department size was irfdreased by one faculty member who released.time for curricu-
lum revision resulting in a three-course Biology core, six non-science major courses, and
chaﬁgéd emphasis in all major courses to investigative rather than descriptive. Chemistry-
From faculty research evolved topics for student independent study projects; a number of
publications also resulted; there were new experiments developed for the general course.
Economigs - Faculty research led to publications and development of independent study
topics. Geology - Equipment purchased led to curricular changes and an up-dated labora-
tory program; geology majors have increased 500% in the senior class and 200% in the
junior class. Mathematjcs - Additional training for faculty members improved the teaching
of mathematics courses. Physics - Equipment purchased was used for low temperature re-
search. Psychology x Complete course revision including team teaching, different
mechanisms of learngzg, and different courses; faculty research. Sociology - Accelerated
faculty research and converted departmental emphasis to a more scientific, quantitative
approach: new research projects for student independent study rksukted; the present staff
has a much more scientific orientation. Political Science - Empirical nature of the sub-

’

ject was developed.
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WORCESTER POLYTECHNIC INSTITUTIE, Worcester MA 01609; Allan E. Parker, Chairman,
165 Projects Board 617-753-1411 Ext 313

5\ .
& Grant supparted activities in the Departments of Chemistry, Mathematics, and Physics.
Chemistry:- Faculty research initiation,funds supplied to four faculty members. Their
research aided by a number of students, has been successful; stimulating research not
only during the Frant but subsequently, with a number of papers published. Curriculum
studies under development were implemented. Major change was in laboratory wonk with
consolidation of several courses and areas into a unified program with independent
projects strongly emphasized. Five lecture demonstration experiments were developed.
Support was provided for the development of "Chemioml Principles Exemplified," the
publication of these being a continuing program in the Journal of Chemical Education.
Mathematics:- Curriculum 6f the freshman-sophomore year was modified to provide an
improved background for engineering and science students and to accommodate conflicting
viewpoints of mathematics faculty as to pure versus applied mathematics. Graduate studies
were carried out by four members of the faculty, two of the four receiving their
doctorates. Physics:- Considerable revision was made in the materials presented in the
freshman-sophomore physics courses. During this work, faculty became acquainted with
"Individually Prescribed Instruction.” Extensive effort was expended in developing such
material for these courses; now offered in both this as well as the traditional format.
Most other departments are offering such courses or experimenting with this method.
Laboratory experiments of introductory courses have been updated and new experiments
developed, e.g., quantitative investigations of polarized light. Solid state labaratory,
including cryogenic facilities, was equipped and made operational. Essentially the
original objectives were attained. Perhaps the greatest impact on the school was from
the curricular studies and the emphasis on student project research with supporting
-equipment provided. This supplemented other activities which led to the WPI Plan
described in the abstract prepared by Dean Grogan, under another COSIP grant made to
this school.

WORCESTER ‘POLYTECHNIC INSTITUTE. Worcester, Massachusetts 01609. -~
166 William R. Grogan, Dean of Undergraduate Studies. 617/753-1411 Ext 404.
- . The NSF (CoSIP) grant provides three years of support related to the redesign JF the

entire undergraduate program which involves 2000 students of whom over 1800 major in
science or engineering. The WPI educationdl approach awards degrees on the basis of ;
b ~ demonstrated competence .Flexible curricula are tailored to the vidual student,
self-teaching through multi-media approaches is emphasized with project work playing a
ma jor role in the learning and evaluation process, The program is in the fourth year
of a seven-year implementation period, and in the second year of CoSIP support which
concentrates on four areas: Advising% Projects Development, O¥mpetency Examinations
. and overall WPI Program Evaluation. Orientation programs have been held for 107 b
"academic advisors while "Operational Catalogs," with on-line computer registration and
advisor systems established to aid construction of individualized student programg have
been developed. Project liafson with over 200 corporations and agencies, faculty %duca-
tional programs, and new systems for project information, registration, cost-control
and evaluation are being established. Currently 408 students are registered in 287
projecfs involving 107 faculty The projects include work with 59 off~-campus agencies
, or coréorations, and WPL's three regional project centers. ‘WPIL is now opening a CoSIP-
supported model residengial project center in Washington, D,C. Five faculty and 92
students have been selected to participate in 197475. All 12 academic departments |
have developed competency examinations, with 80 administered by June 1974, and 410 by
June 1975." To measure the effectiveness of the WPI Program in meeting stated objectives
and observe the dynamics of collegiate change, CoSIP supports (1) overall evaluation
by a national advisory panel, (2) external evaluation of undergraduate achievement and §p
attitudes; (3) external evalgation of faculty attitudes towards the program and response
to” the changes it requires. 11 studies are now in their second year. ﬁéjor results
will be reported in 1975. ' :
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6 AMHERST COLLEGE, Amherst, Massachusetts. 01002. Dr. Gerald P. Brophy, Professor oﬁ'!
167 Geology, 413-542-2233. .

/
A COSIP-B interinstitutional program in Geology involving Williams, Amherst, Mt. Holy-

oke and Smith Colleges (WAMSIP) has created a lasting athosphere of faculty and student
cooperation and interchange which has greatly strengthened our individual academic pro- .
grams. Field studies were conducted for three years by two groups, one in Colorado and
one in North Carolina, each group composed of faculty and students from the four col-
leges. Fialdres®yrch was used as the basis for courses of identical nature at each
college.‘aStuden hd staff conducted joint studies and were interchanged. The courses
focused on s Common Ydblem, one in Petrology and one in Paleontology-Stratigraphy.
Interinstg 5, during the academic year were freguent and provided a forum
for discussion 9 eswhts obtained and problems generated. The program has resulted in
the modernizatdon of related courses with (1) a marked increase in the use of current
literature, (2) development of course content around a research problem; (3) use of
sophisticated instrumentation by undérgraduates; (U4) strong interinstitutional coopera-
tion in Geology; (5) evaluation of institutional programs by the group .and recommenda-

¢ tions to improve areas of weakneds, (6) cooperation in acquiring of new staff with ex~
pertise in areas not cufrently represented among the colieges. The program relied ~

‘ , heavily on the Excess Property Program, which proved inYaIuable. In summary, thespro-

t gram has strengthened odr departments and markedly increased the numbers of students
majoring in Geology at each of the four colleges

[

ASSOCIATED COLLEGES OF THE MIDWEST, Chicago, I119nois 60610. Irma M. Lucht,
Director, ACM Periodical Bank, 312-664-9580

The COSIP grant-made possible the creation of the Periodical Bank's balanced col-
lection of heavily used periodicals which provides the basis for rapid periodical
article photocopy service to member libraries; f{t helped in the addition of access

N to the periodical collections of majop research libraries in the Chicago area; it
{ - supported studies of periodical use tz;t have been the basis of Periodical Bank
acquisition and retention policies, /and that have jncluded analyses of the use
patterns of the member library collections; and it has facilitated the extension of
periodical Bank service to 50 additional libraries as associate members. Because of
its location in the Newberry Library building, the Periodical Bank already had access
AN to a rich periodical collection in the humanities. The grant made it possible to
increase greatly Bank holdings of scientific periodicals. These have been heavily
= used. Seven out of ten of the most heavily used periodicals the been science peri-
odicals acquired with the aid of the grant. A central feature of the service has
been speed. Requests are received by teletype, mail, or automatic telephone message
recorder, and are processed within four to twenty-four hours for items in the central
collection and sent by first class mail. The daily courier service to cooperating
1ibraries has been successful in making the great collections of these research
libraries quickly available to a broad spectrum of academic 1ﬂ§rqries ranging from
community colleges to complex universities, and from Florida to Oregon. The useful-
ness of this service is attested by the rapid and continued growth in the number of
associate member libraries, which pay an annual membership fee and photocopy charges -
that promise to make the Bank self-supporting in a relatively short time.
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169 ASSOCIATED COLLEGES OF THE MIDWEST, Chicago, Illinois 60610 . Dam M. Martin, <>
President (312) 664-9580. . ’ ‘

4

.. s
This COSIP grant provided support for a program appropriately

called "The .
Argonne Semester." The program allowed up to fifteen students per semester from
member colleges of the Associated Colleges of the Midwest (ACM) to spend a 24~

week period atﬁkrgonne_Laboratory for study and research. Several faculty members
were also involved spending up to 14 months there. The faculty chiefly pursued-
their own research and also taught the student seminars. The students engaged in
research under the direction of'én?krgonne research scientist and participated in
a nuclear science-oriented interdisciplinary seminar,as well as in a disciplinary
seminar. During the 24-week period spent by students at Argonne, 16 weeks were °
spent in a combination research-seminar program and 8 weeks were spent doing full- v
time research. The program success was heavily dependent on the individual
relationship between the student and the Argonne scientist and generally speaking
this imﬁgrtant ond~to-one contact was successfully worked out. Difficulty was
encountered with the interdise}plinary.seminar and with declining student interest
in the program. .

- 1 2

ASSOCIATED COLLEGES QF THE MIDWEST, Chicago, Illinois 60610. Dan M. Martin,
Prusident (312)6€4-9580.
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This inter-institutional program was designed to provide undergraduate students in
'biology,‘9conomics,’sociology, political science, psychology and anthropology a field
research laboratory for the application of concepts and methodologies learned in the_
classroom. The small Central American state of Costa Rica was the stage for this exper-
iment. The program's central thrust was to deménstrate that field research 1s an .effect-
ive and appropriate educational mode for undergraduates. It consisted of an intensive
one-month orientatiomv and language training peried in San Jose, a four-month period for
field research interspersed with seminar meetings, and a final two-week period for '
reporting and integrating research results. Students participating in the program re-
ceived one full semestel of academic credit. Scilentists from member college faculties
were employed to supervise research projects and to lead seminars in the program thereby
" providing valuable professional opportunities. .Costa Rica”is an extr inarily rich

site for botanical, zoological and social sciences research and University of Costa Rica
faculty often”served as expert consultants on salected topics. Seve students contri-
buted sections of a study of municipal government in Costa Rica which was published in
Spanisk and adapted for use in Costa’Rican schools. Another group of students took part
in a continuing study collecting base line data on a remote agricultural and forest regim
of Costa Rica in which sudden‘modernization wjll soon be introduced by a large bauxite
mining operation. - Although financing this gram without NSF assistance is diffigult,
excellent relations with Costa, Rican institutions and continuing student and faculty
interest have led ACM.to continue its operation,

.
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171 tATLANTA UNIVERSITY CENTER - Atlanta, Georgia 30314 Dr. J. N. Gayles,
Professor (404) 524-7851 ] N

The CoSIP-B Project in the Atlanta University Center was,designed

. essentially to buttress undergraduate chemistry instruction uding audio-

. visual and otheremedta technidques and also to provide a central service
for Atlanta University Center Chemists as regards information concerning
ipnovations in chemistry instruction in the specialty areas of chemistry.
A major single undertaking of this program was the summer 197Z pre-college
chemistry-physics program for 19 students who had been admitted to either
of the four A. U. Center undergraduate colleges. The course presented
the basic principles of elementary chemistry and-elementary physics in a
unified manner and was successful in assisting many of“the students in
their preparation for the 1972-73 school year. The effectiveness of the
program was reflected in the students' grades for the following semester.
An additional major feature of the project was its institution of a
program of instruction in the history of science and technology. The
project has engaged in a wide variety of chemistry instructional improve-
ment activities and central information resource activities. The project
has .involved students in a research environment, laboratory experimenta-
tion test environments and in responsible positions as research laboratory

assistance.

AUSTIN COLLEGE. Sherr;lan, Texas 75090. Frank C. Edwards, Dean of Educational
172 Research and Development and Professor 4f Chemistry. ph. 214/892-9101.

)

Austin, Bishop, Dallas Baptist, and Texas Wesleyan Colleges within the TAGER con-
sortium (The Association for Graduate Education and Research) created the TAGER Institute
for Environmental Studies in Undergraduate Sciences (The TIES-US Project) to improve
undergraduate learning through cooperative ¥fforts. The main TAGER resource, the Green
Pelevision Network, established primarily toenhance graduate educaﬁn in the region and
provide continding education for employees in science-based Industries, was utilized
extensively. Cooperative efforts among departments were developed wherever possible but
the Institute was structured across disciplinary lines into fout areas--Experimental and
Theoretical Studies, Science Teacher Education, Urban Studieg, and Ethnic and Racial

" Studies--to meet educational needs and as a strategy of cooperation. Experimentation in o
ways of using the Network included traditicnal courses by lecture with one teacher on video ’ /
with audio "talkback” from distant students, a more interactive two-wayaudio/video mode, Lo

v

TV planning: conferences, TV "office hours, " interdisciplinary team-taught courses with
faculty leadership at each location, semindrs utilizing resource persons in the region and
visiting speakers, use of the TV side-bands to connectremote terminals to central comput-
ing facilities, and summer conferences for high-ability high school students (with supple- |
mentary NSF-SSTP funds). The TIES-US Project helped extend TAGER activities to under- .

l graduate education and programs beyond the natural sciences and engineering, thereby | ° .
} b . enriching curriculum offerings. Experimentation in TIES-US with curricular restructuring ;
; and use of educational technology stimulated change on each campus. The Learning Center

| of Dallas Baptist College provided a special focus for restructuring courses using

behavioral objectives and levels of competency, and for planning and training for media °

usage, particularly modular learning units on TV tape for central distribution to study

.carrels. Finally, The TIES-US Project provided experience of vajue to planning and imple-
menting further regional cooperation. b -

-
.




GREAT LAKES COLLEGES ASSOCIATION. Ann Arbor, Michigan 48018.
173 William J. Gilbert, Albion College, Professor of Biology, (517) 629.5511,
Ext. 266.
. " . .
. hi's program had two objectivés: To provide, as an adjunct to the curriculum of
each{of the member colleges, a seashore experience for a number of inland college
studgqnts and 2) to survey the undergraduate opportunities for students in marine .
sciences, Twenty two students from l1 of the 12Great Lakes College Association
(GLCWA) colleges participated in 2 8ix~-week course titled Marine Biology held at the
sity of California Santa Barbara (UCSB)., The course was designed tp emphasize

an un@lerstanding of the orga'nisrps asgociated with nd the ecology of a number of hab:-
tats, including esturine, innershore, mud flat, sandy beaches, rocky intertidal, subti-
dat, lp bed, and deep water. This curriculum-improvement aspect of the program

requiried cooperative effort l?et':vee'n the GLCA, which was responsible for designing
and coprdinatirtg the program and UCSB and its Marine Science Institute which provided
the fadilities and acted as the fiascal agent. The survey of marine opportunities for
aduate students was comple.ted and a report submitted to the GLCA and NSF,
ort consisted of three main gections in ad_ditlon to its introduction and recom -
oris.” These sections were 1) Current opportunities for (GLCA) undergraduates
ng programs, 2) Opportunities for\(dLCA) programs utilizing facilities of
stitutions, and 3) Opportunities for GLCA owned and operated facilities.

KANSAS STATE UNIVERSITY, Manhattan, Kansas 66506 C. E. Hathaway, Head
174 . - Department of Physics, 913-532-6786

,  ,From September 1969 to August 1972, Kansas State University joined with six non-
Ph.D. granting institutions to form the Congortium for the Advancement of Physics
Education, an experiment to determine what services can be provided for the college.
physics departments by a university, and what benefits can be derived by the univer-
8ity through such interaction. CAPE conducted a number -of programs supported by a
COSIP-B grant. The junior-senior symposium which emphasized student involvement in
"hands on" experimental physics was the most successful activity. These symposia on
"Low Energy Nuclear Phyaics", "Compdtational Physics", and "Modern Optics" involved
students in experiences that motivated further studies. Initial expectations of the
senior hondrs resedrch grants were too high. Some proposals were of excellent
quality, but most required extengive revision and elucidation. Apparent problems
were: (1) faculty suggested projects to students which were too grandiose; (2)
faculty needed to make a stronger commitment in overseeing the projects. Neverthe=«
less, the performance.of independent senior .projects proved to be a valuable tradi-
tion to be established. The Jynior-senior summer research assistantship program
was satlisfactory but did not produce uniform enthusiasm of the faculty at K.S.U.
tudeninzggxion was strongly positive. The faculty summer program ranged from . .

1

laboration with K.S.U. research groups to the development of pedagogical
matertsls. More experimental projects to be continued at the home institute would
have been of greater educational benefit. The faculty symposium on physical

science teaching was successful in stimulating thinking. The presentations were
excellent and the discussions were active. There were long lasting changes in
attitude, thinking and morale toward the teaching of physical science. The program
to provide KSU shop facilitiés to the schools failed because of lack of time of and
per sonal contact with personnel in the colleges.. An overall view indicates the
project was worth the effort expended. Participating physics majors enjoyel those’
activities that strengthened their professional motivation and training.
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MASSACHUSETTS, UNIVERSITY OF. Acherst, Messachusetts 0l002. Thomes A;?v, o . -f‘

175  Assistent Cheirmen of Astroncmy Pr rogran. h13‘§L5 -219L, °.0 0

The Netionel Science Foundatian through the COSIP B program has prcvided a grant o
* the Five College Astroqomy T‘epartz::ent (Anterst, Eempshire, Mount Holycke, ith and the

University of Massathusetts) to implement e locelly vesed teacning ané research prcgram
in radio astronomy. ¥he focus of the projgctlbas been the construct*on of a meter wave-
length radic observatory--the Five College Radio Astronomy Gbserv The obgervatory
consists of four 120' dismeter antennss operating et rmeter wave*ergths Tvwo shall ,f
buildings house an cbserving room for the electronics end generators. Fcur more anxenres o8 ﬂ:
are under construction. The observatory is a melor addit*og t0 the scientific faczi*tlesb . .
of the United States and has™yielded date on 1) the long term veriation of pulsers, ' .N”

2) cosmic redio bursts of unknown origin, and 3) changes in pulse shape of pu‘sars The®,

! Five College Observatdry has proved an excellent vehicle for involving students‘with,
) end trainirg them for cgreers in science. Underg*aduate seidents have participated in

- construction (both of entennes and electronlcs) aes well as i1n the gathering znd analysis
of the sclentific data. “genior theses besed’on dete taken et the cobservatory have been
published in the astroncmical literzture. 'n eddition, studen<s have dcne pedagogicel
projects including the construction of en interferometer for st tudying active regions .

on the sun. THe observatory +s also visited by larger courses cf non-science studenis

rresenting them & clearer idea of scientific reseerch and of radio astronomy in particu~

lar. It hes proved very effective in giving a sense of reelity to astronom: ¢ 1 research

’ for such students. Five College Astronomy provides a successful exemple of inter-

institutional cooperation., Courses are planned in common, and are open to stulents

from ell five campuses. The radio observatory has proved,ar irmportant focus tc\ educe~ . .
tional activities in the Five College Department.

MEMPHIS STATE UNIVERSITY, Memphis, Tennessee, 38157 ) . \ a
176 William H. Zuber, Associate Professor of Chemistry 901-321-1631 . \ ’
NSE. GY-6879 proposed to establish a cooperative effort betw&en Memphis State University )
and 10 smaller schools to expose faculty and students from these smaller schools to \ .
some advanced chemistry courses and modern chemical instrumentation. We were able to
offer advanced courses in organic, physical, inorganic and biochemistry for students R s
in 6 of these small schools. These included both formal courses during thé academig \
fyear and tutorial classes during the summer. This program helped establish a cooper-~
ative program for upper djvision classes for 3 of the small schgols in Jackson, Teng. ,
This should allow a stronger chemistry major for these schools to be offered. A
consultant program helped one of the schools, Rust College, Holly SpringQJ_Miss
obtain accreditation from the Southern Association. An undergraduate research program
was started at this school. This program was aid® by the use of the library and
research equipment at Memphis State. Two faculty members from 2 of the schpols were
‘ able to obtain coursework and research leading toward the completion of a graduate
degree. Approximately 40 students from 6 schools in 3 years were able to obtain ’ .
training in chemistry that was not previously available. This training helped some i
. of these students enter graduate school and professional schools. Three of the
,schools (in Jackson, Tenn.) were able to establish a schedule to continue offering
courses such as physical chemistry and instrumental analysis. One of the other
schools (Rust College, Holly Springs, Miss.) has offered physical chemistry on a

regular basis since the termination of the grant. . ’ ( .
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MIDDLE~ATLANTIC EDUCATIONAL & RESEARCH CENTER (FRANKLIN & MARSHALL COLLEGE),
Lancaster, Pennsylvania 17604. Paul W. Ross, Director of Academic Computing.
(717) 393-3621. .

The grant provided for training faculty in the participating colleges in extending

their use of the computer in their classroom activities. A coordinator visited the
collegés at regular intervals. Two three-week summer training sessions in programming,
and development of classroom materials were held. FPranklin & Marshall College,
Juniata College, Lebanon Valley College, Messiah Coilege, and Wilson College partici-

. bated in the program. The computer was a Univac (RCA) Spectra 70/46 time-gharing
system, The coorqinator visited the institutions at 6 to 8 week intervals, giving

- short semindrs, and consulting with individuals desiring to use the computer in their
classroom activitiés. Support alsd.involved production of documentation for specific
computer applications, testing of programs and ideas, and occasional short seminars
describing new systém features and general approaches to be used for certain kinds of
problegs and advanced’concepts. Lectures were given before student and faculty groups
oot pr;viously involved in computer use. The'estimated peretration of computer utili-
zation in most faculties was estimdted to be 20-25%, the largest concentration in the
natural sciences.

178 fAssistant Professor of Geology. 603~k

A .
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'NEW ENGLAND COLLEGE, Henniker, New Hamgshire 03242. Taylor H. Loop,
28-2354.

A unique, cooperatively conducted undergraduate program.in Marine

Seience was supported by N.S.F. funding COSIP-B (GY-8429) for the
academic years of 1970-71, 1971-72, end 1972-73. The program involved
ten member institutions within the New Hempshire College and University
Council (NHCUC) and Suffolk University. By utilizing®faculty with
expertise in specific merine related disciplines from the member

. institutions, the program exceeded the resources of any single institu=-
tion. The program consisted of a fell and spring introductory course
which was conducted each Saturday on the campuses of member institutions.
The introducdory courses were inter-institutional and multi-disciplinary
in nature with as many as ten faculty participating each term. 4an -
additional six week surmer institute offered a program of three courses
repriesenting specific marine disciplines, two of which must be selected
By each student. The aim of the program was to (1) create an awareness
and an appreciation for the field of merine science and (2) to provide
a bagis-upon which students might pursus marine disciplines in depth.
The enthusiasm of participating students and faculty provide ample
testimony as to the merit of .this effort. Curnrently, we are offering
a program which is funded by the member institutions of NHCUC-SU gnd is
a direct outgrowth of the program which was developed under the previous
three years of N.S.F., funding.
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OCCIDENTAL COLLEGE .
179 Los Angeles, Califdrnia 3CoL1
John S. Stephens, Jr., Prcfessor of ~‘o‘og3 o

213-255-5151 . “

deepwater oceanographlc teachang

cqal institutions. Cosip support
p ard convert an 85' fishing .
hese *
ticn

The VANTUNA lcearnographic Yonsortiuzm developed a
capability for rore tharn S0 Sou<hern Cal:fornia educz
(1949-71) enabled Cccidental College to accepi’ owners?
vessel into a well equipped teaching/research ship. funds also supplemented
oper&r.tlones.'| costs during the ini<ial two years of operaty Zecause of the VANTUMA, an’
cceanogvnoh*c emphasis has beern established at lccidental anq new courses in Biclogicel
Oceanography and Advanced Marine Biology developed. This program is responsible Ffor

+4
vl
ni

~h

attracting many gif‘ted students to *he co‘lﬁge ndergraduate students at,Cccidental zre
responsible for much o¢ the shipboard anstructicn for user instituticns, aﬁ uncomparable
undergraduate experience., The progran has stimulated student/facu;;y research and

Cceidental 15 now responsitle for moni*ering fish popoulations ¢f San Pedro Bay including
Los Angeles Harbor. Two faculi; /s.uaer’ research papers have been published on this .
study. Ccecidentzl's Biclogy prograt ncw receives grant support in rarine envircﬁmengal
studies from four public znd private zgencies. A non-science program in Mar:ne Studies
has been ieveTOUed and supperted ir the area of man's impact cn the coastal zone. All
programs have stimulated *h'erd-501pl nar,y wor~< at Cccidental, especially bvetween the
Biolegy, Cheuwistry, and Sconomics Jepar<ments., The VALTUNA 1s now established as an
important Southern Californiz teaching facility. She operates 3-4 days/week.all year.
During 1973, 38 institutions zade use of ‘he VANTUGA. Eight of “hese colleges and
univergities are largely dependent upon “his facility for thelr marine progras. The
consorfAium nature of the program has stirengthened :nterinstitu+tionzl cooperation and
co ication, and a number of interinstitutional research programs are now underway.

‘Cooperative programs have also developed between the VANTUNA and a number of State and

City agencies.

-

.
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180 PACIFIC NORTHWEST ASSOCIATION FOR COLLEGE. PHYSICS. Department of Physics,
8 University of Washlngfon Seattle, Washington 98195. James B. “Gerhart,
Executive Officer. 206-543-2770. 7

The Incorporation of varied teaching techniques .and Iocélly prepared materials Into
introductory physics and physical science courses at community col leges, four-year col- <
leges, and graduate universities throughout thg Northwest was the focus of this project. /
First-year activities centered on six weekend conferences, two in each of three natural /4(
geographic subregions. Greatest emphasls was given to discussion of effective ways of
leading students to grasp basic concepts In mechanics, electricity and magnetism, anli
relatlvity. Participants also became ¢losely acquainted with the teaching and researcﬁ
facilitles of two major institutions ¥ their area, and they exchanged views with thelr
colleagﬂés on how physics was being taught In the region. Consideration of imaginative
approaches to physics teaching natlonally, particularly as they were -directed to gpeclal
types of students, was left to a seventh conference, this one region-wide in atténdance.

The capstone of the entire project was a summer institute devoted to local preparation of
Instructional materials. Orawing on the content of previous conferences, neafly thirty
instructprs met for two months with a resident faculty of three. The technidgues and
materials developed by each individual were implemented during the project's second year
and reported at a reglon-wide conference at the end of that year. The final project
activity was a four-day workshop on the preparatlon of test questions. SZveraI important ¢
beneflits have accrued from this program. First, It has involved instrugtors in preparing
or adapting their own materials rather than having to accept or rejeé* in toto those of
another group. Second, It has mixed together Instructors from all typés of institutions
and emphasized their,common concern for effective teaching rather than exaggerating the
artificial barrlers that already separate them unduly. Third, it hag demonstrated that

a moderate sized group with substantiak commonality of Interest I ffective both In
sharpening the ideas of the.individual and In encouraging him to §¢§ducflve effort.
Finally, It has Illustrated the obvious facts that summers are the periods of the year in
which small-college faculty have the time to work on course Improvements but that local
funds and stimulation rarely exlst for their support.

-
-
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,family and human relations was held by the two sociology departmedts during the COSIP
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ability of courses to students from each institution and to enhance teaching capabili-

. -

PACIFIC'UNIVERSITY. Forest Grove, Cregon 37 pavid R. Malcolm, €hairman Divi-

181 si0n of Science and Mathematics. 503-357-6151. . |
The Malheur Environmental Field StatlonQConsortlum has completed renovation.and , ‘

conversion af a former job corps center located on the Malheur National Wildlife Refuge

in Oregon into an established center for ecological and other faeld studies; acquirxed

the basic scientific equipment and library necessary for undergraduate instruction at

the station; and developed a strong and well-balanced summer program. During 1973 over

3,000 people enjoyed the use of the accommodations provided by the station. Staffed by

@ director and an assistant director, the station 1s open'throughout the year furnish- ,

1Ng accommodations for field trips by grade and nid® school, college, and amateur

groups; providing a site for short courses in specialized topics offered by member in- .

stitutions of the Consortium. and offering faczlltges for undergraduate research., An. '

adequate 1inventory of basic field, laboratory, storage, analytical, and A-v eguipment

has been achieved. A modest and selective library nas also oeen developed. By 1in-

stalling laboratory furniture and cabinets, sinks, and additional electrical'outlets,

four undergraduate teaching and six undexrgraduate research laboratories have oeen pro-

vided. A fully-equipped dark room and specialized storage ard animal roors are also

availabYe for use. The summer sess:ion, consisting of four sejuential three-week terms,

has incredsed 1ts enrollment eacn year. Courses have been offered 1in bxologlcgl; gen=

logical, and archeological fields. &an e broader spectrum of courses 1s anticipated

for this year. The visiting st:ientist s€minars rave been nighly successful. Students

come to the station not only from tne 17 colleges in the Consortium, ,sut from tnrough-

out the‘Pacific NQrthwest and across the country.

\

s

SATNT AUGUSTINE'S COLLBGE. Raleigh, North Carolina 27611. Jeffery Gipsdn,
182 professor and Chairman, Department of Chemistry. (919) 832-8173, '

A consortium with Meredith College, Raleigh, North Carolina to increase avail-

ties of certain faculty from each institution through further study. Examples of
courses available at St. Augustine's College not offered at “eredith College are radio-
chemistry, entomology, statistical inference, and juvenile delinquency. Among the
courses available at Meredith College not offered at St. Augustine's College are bio-
chemistry, plant anatomy, mathematical statistics, and comparative cultures. Purposes
were well served during these interchanges which are continuing. Six faculty members
were.given leave to do further study. Of these six, two were gble to completq ferminal
degree work. A new course, instramental analysis, was added to the science division
offerings at St. Augustine's College as-a result of the ability to purchase additional '
scientific instruments through.the COSIP grant. A combined workshop concerning the

Four consultants were invited to give their views on the operation of

grant periode.
the program and to evaluate any aspect of,4ite. Comments were favorable in all cases. ,

* A
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ST. JOHN FISHER COLLEGE (§AZARETH COLLEGE OF ROCHESTER) Rdchester,
183 New York 14618. Clarence G. Heininger, Jr., Professor of Chemistry,
(716)586-4140.

L3
*

The departments of biology, Ehemistry, physics and mathematics of the

two colleges redesigned several courses so that a- larger number of students
would be served by fewer coursé offerings, and developed new faboratory
programs. The subject matter of .the four-semester, l6-credit-hour calcu-
lus-differential equations sequence was adjusted so that biology majors
could satisfiy their minimum needs with the first sefiester of the sequence,
and chemistry majors could satisfy theirs with three semesters, so that
elementary calculus and general physics could be taken simultaneously, and .
so that computer utilization would be introduced. The one year course in
modern physics was arranged so that the first semester could serve the
chemistry department as a course in structure and bonding. The electronics
laboratory was made independent of the junior course in electracity and
magnetism and opened to any student with a'background equivalent to high
school physics. New laboratory experiments were developed in general
biology, plant physiology, plant-morphology, ecology, cytology, modern
physics and inorganic chemistry. A non-major biology course concerned

. with man and the environment was developed. A goal of the prOJect had
been to increase the cooperation and coordination between the two colleges.
This happened 1n\phys%cs and mathematics.

]
-

SETON HILL COLLEGE. Greensburg, Pennsylvania 15601. Sister Ann Infanger,
~ 184 Professor of Biology. 412-834-2200. - d

- A three-year COSIP-B grant triggered an“extensive cooperative program between the

biology departments of Seton Hill College and Saint Vincent College. The program

includes an exciting.new curriculum which provides for undergraduate students to be

L actively involved in teaching and research and allows faculty to teach in just their
special areas. Each professor teaches his main subject in a topics course for nonscience
majors, in a portion of the general biology course for science majors, in one advanced

¢« course, and in genior research, teaching, and seminar. All biology courses are offered

to students of both colleges, and there are no duplications. The facult¥y are stimulated
to conduct research in order to encourage students to collaborate. Students majoring in
'biblogy study general chemistry and general biology as freshmen. In the gophomore year
they choose an area of concentration: cell biology, organismfic biology, gr population
biology. They elect four advanced courses, two in their area of concentration and two
others. Seniors participate in research, teaching, and seminar in their area of
concentration. The curriculum change was advised by a consultant, Dr. Ariel Loewy of

had Haverford College. Equipment and materials needed for the program were obtained by
grant purchases and federal extess property. To up-date their knowledge, four of the
six biology faculty received, salaries and travel funds in order to conduct research and
study in the summers. Contact with biologists from other colleges was provided also
by visiting lecturers. Students were aided by assistantships for research and teaching.
A "fall-out" from the grant was the stimulation of other departments of our colleges to
increased cooperation, and the initiation of regional meetings for biology teachers of
colleges of western Pennsylvania and West Virginia. The academic deans, biology faculty,
and, bfology majors are enthusiastic about the new curriculum.and improved biology - M

. facili?ies.

104

EI{IC 100

[ Aruitoxt provided by Eic:
’

L



Y

SIMMONS COLLEGE and EMMANUEL COLLEGE, Boston, Mass. 02115. James U.
185 Piper Chairman, Simmons College Chemistry Dept., 617-738-2181, ‘
The Chemistry Departments of Emmanuel and Simmons Colleges initiated
a cooperative effort to increase efficiency in teaching upper-division
courses, provide facilities for a modern laboratory curriculum and make
more time available fordgeneral curricular improvements. In 1968 the NSF
Instructional Scientific Equipment Program made possibl'e purchase of a nu-
clear magnetic resonance(NMR) spectrometer and initiation of interinstitu-
tional courses in the junior and senior years. These courses are listed
in both College catalogues, students register by normal procedures ,and
no tuition exchange is involved, Further support was obtained in 1970
. under an NSF COSIP type B grant. At present each_ department is responsi-
ble for a six-course core program for 1ts own maJors. Six ddvanced
courses are offered i1nterinstitutionally to provide "electives for the
- junior and senior years. \arious methods for distributing the responsi-
bilities for these courses have.-been tried. A mass spectrometer was
"placed at Emmanuel to balance the NMR spectrometer housed at Simmons.
Further equipment acquisitions combined with construction of new facili-
*ties at Simmons and renovations at Emmanuel have resulted in excellent
facilities. The combined interests of the faculties“result in a wide
variety of senior-research opportunities. No cooperative program is free
of difficulties. 'Institutional decisions(the calendar being the foremost
example) affect the program and the individual departmeats must learn to
work together However, 1n this-case, the Chemistry Departments of two
‘women's Colleges located across the street from each other have been able
to achieve ‘significant 1mprovements in their programs by a cooperative

effort. - .
) ’
8 SOUTHERN COLLEGE UNIVERSITY UNION (SCUU) ) , .
1 Danville, Kentucky 40422
Harold N. Hanson, Dean of Instruction, Centre College (606) 236 -5211
* The purpose,of this project was the planning of inter-institutional csoperation in
. the natural and social sciences among the members of this consortium. These members
include:, Birmingham-Southern, Centenary, Centre, Emari. ry,Fisk, Hendrix,

Millsaps, Southwestern-at-Memphis, University of the South, and Vanderbilt University.
* The project included site visits to each member institution by the director, the
planning and execution of the SCUU conference for natural scientists and mathematicians,
the planning ‘and execution of the SCUU conference for social scientists, and continued
- meetings of rhe Science Policy Committee of SCUU for purposes of implementing ideas
growing out of the conferences. Ideas which have been implemented include: library
program; the Oak Ridge Scienge Semester; and the investigations of joint degree programs
involving the university (Vanderbilt) and the liberal arts colleges. These joint degree
programs will gesult in substantial savings in time and money to the participating

students. '
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TENNESSEE TECHNOLOGICAL UNIVERSITY, Cookeville, Tennessee 38501
187 Dr. Robert E. Martin, Tech Aqua Director. (615) 528-3140

The Tech Aqua Biological Station was founded ih 1970 to strengthen the teaching of
undergraduate biology through the study of living organisms in their natural habitats
and, to provide facilities, equipment and support for research in field biology. The
Tech Aqua Consortium, composed df eleven public and private institutions in Tennessee and
Kentucky, established a program of field biology courses offered during the summers of

. 1970 through 1972 and used the facilities for many class fleld trips and conferences.

The Consortium was reorganized in October 1972 and now consists of ten members. Tech
Aqua occupies 550 acres of Corps of Engineers land on Center Hill Reservoir. The 19
buildings with more than 30,000 square feet include: two teaching laboratories, three
dormitories, a bath house, a cafeteria-auditorium, a research laboratory-library, eight
staff houses, the Small Group Unit, a maintenance building, a storage building and boa®
dock. The teaching staff is drawn primarily from Consortium schools in which 60 PhDs
have expregsed interest. More than 30 of these have proposeéd courses with 18 people
from eight sthools having served as instructors in four summer programs. The Advisory
Gyoup has selected courses in Freshwater Algae, Freshwater Invertebrates, Limnology, and
Ichthyology as a 'core' with four other courses being offered each summer. During the
Summer '70 Session, 15 students from three schools completed 96 quarter hours credit.
Twenty-six students from four schools completed 252 hours in 1971. Thirty-three students
from five schools completed 313 hours in 1972, Forty-eight students from eleven schools
completed 624 hours in 1973. Operational expenses have grown much faster than income
with a $23,097.80 deficit in 1970-71 increasing to $33,228.48 in 1971-72 and $37,137.24
in 1972-73. Income from all sources amounts to approximately 30% of the $60,000 annual
budget. The Tech Aqua Biclogical Station program is growing and accondplishing its
original objective inspite of being relatively unknown outside the Consortium. This
quality program will continué to.grow as funding permits. The independent research
program is increasing though not reducing the deficit significantly.

THE UNIVERSITY OF TENNESSEE, Knoxville, Tennessee 37916, J. M. Googe, Professer
188  gna Head, EE Dept., (615) 9Th-3U6L.

This program was designed to reduqe the.problems of articulation for electrical
engineering students at small Tennessee colleges who trensfer to the University after
tvo years. These students are always.handicapped in EE because they have not had three
sophomore circuits courses which are ﬁrerequisite to all further, courses. Eleven
permenent staff members were chosen from smaller institutions to come to U.T.K. to take
these courses. They then returned to their schools with sets of laboratory equipment
necessary for feaching the circuit theory courses and labs. The following schools were
invited to participate: Bethel College, Carson~Newman College, David Lipscomb College,
East Tennessee State University, Hiwassee College, Knoxville College, Middle Tennessee
State University, Tennessee State University, University of Chattanocoga, Tennessee,
Wesleyan, University of, Tennessee, Martin. The results of the program were disap~

-pointing in that the number of transfer students d1d not increase. The principle

benefit of the program wge the excellent lab equipment obtained by the participating

schools. -

UNIVERSITY OF TENNESSEE, KNOXVILLE COLLEGE, KNOXVILLE, TENNESSEE 37916
189 Charles A. Lane Associate Professor of Chemistry 615-974-2959

The purpose of the project is to estgblish cooperation between the chemistry departments
at Knoxville College and The WUniversity of Tennessee. This project has resulted in

the establishment of undergraduate research at KC, new equipment for both schools, and
student ,exchange. The student exchange has resulted in savings since KC does not~”
have'to offer physical chemistry laboratory for 2-4 students and UT does not have to
schedule an extra quarter of qualitative organic analysis. The undergraduate research
program has been very active and is etill expanding. The satisfaction with the

program at KC is very high. Although the grant terminated September 1974 the
cooperation and programs continue, and the KC chemistry department has independently
obtai?eg a much larger grant for undergraduate research and training.
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KEYWORD INDEX TO SMALL -
COLLEGE SCIENCE .~

The index consists of a keyword permutation of indexing statements -
provided by the project director for each COSIP grant. There are two major
categories of index entries as indicated by the letter “C” or "N in the far right
hand column of each entry. The letter “C" refers to a COSIP project activity,
the letter “N”, a non-COSIP related undergraduate science activity. Every
index entry (whether “C” or “N"} is keyed to a COSIP project abstract, (the

*  number in the far right hand column), and thus the institution where the
activity occurs. Obvioysly not ull indexed activities will be referred toin, or
implied by, the carrespondmg abstract. Theinterested reader may contact the -
listed project director for further'details.

To illustrate the utility of the index, consider the followmg statement

. which describes a non-COSIP supported activity at the college whose
abstract number is 108: . -
. .Computer Modeling for Non-science Majors '
This statement will emerge in the index in four separate alphabetlcal
locations as follows:

~

o
Non-science Majors. = Computer Modeling for + 108 N
e < for Non-science Majors. = Computer Modeling 108 N
Majors. = Computer Modeling for Non-science 108 N
Modeling for Non-science Majors. = Computer lOfiN

- The.reader searching for any one of the keywords (boldface type) is
referred by the abstract number, to the appropriate institution dnd provided
with a local contact person.:

A nu/
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KEYWORD INDEX

"This index consms of a permutation of keyword'phrases that |denhfy programs,,

projects, benefits, ond other special features dcvclopcd at chQ&porhclpohng |nsmuhor1,s

and described in the prcccdmg abstracts section.

The number in the right-hand column

is the abstract number. The prefix C indicates that the feotuns rofqrr.d to have been
COSIP- funded. The prefix N indicates that the features have been dovelope‘& without
"h.b.neﬁfOfCOSWfUndS,Of'htlnﬂ"UNOHld.nhﬁedln'he abstradt.
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= . INDIVIDUALLY PRESCRIBED INSTRUCTION.

INDUSTRIAL EXPERIENCE FOR FACULTY.=
. . UATES .= L INDUSTRIAL INTERNSHIPS FOR UNDERGRAD
y UATE ENGINEERING DESIGN INDUSTRIAL MODEL .= . UNDERGRAD

COOPERATIVE COLLEGE/ INDUSTRIAL RELATIGNS.=
LIBRARY INFDRMATION REFRIEVAL SYSTEM.=
. INFORMATION THEDRY RESEARCH.=
' ELECTROENCEPHAL OGRAPHIC INFDRMATION.= BIDFEEDBACK OF
. STUDENT RESEARCH.= INFRARED SPECTROPHDTOMETRY TEACHING
“C LABORATORY.= INFRARED SPECTROPHOTOMETRY IN ORGANI
i AL CHEMISTRY.= INFRARED SPECTROPHOTOMETRY IN PHYSIC
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CURRICULAR INNOVATIONS.=
. CURRICULAR INNOVATIONS.=
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B VIDEO-TAPE INSTRUCTION FOR ANALCG COMPUTER.=
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' INSTRUCTIONAL EQUIPMENT.= , C 032
o= ‘ INSTRUCT IONAL EQUIPMENT ACQUISITIONS C 093
o= INSTRUCTIONAL EQUIPMENT ACQUISITIONS c 171
INSTRUCT IGNAL EQUIPMENT .= c. 100
. INSTRUCTTONAL IMPROVEMENT PROGRAM.= N 112 ‘
AUQIO-VISUAL INSTRUCTIONAL LABORATORY .= ¢ 100
EFFICIENCIES IN INSTRUCTIONAL PRCGRAMS,= C 109
GETS.= COLLEGE INSTRUCTIONAL RESEARCH EQUIPMENT-BUO N 094
PURCHASE OF INSTRUCTIONAL SCIENTIFIC EQUIPMENT,.= ¢ o021
INSTRUCTIONAL SCIENTIFIC EQUIPMENT.= C 153
TIMEFREE INSTRUCTIONAL SYSTEM.= C 059
MCEO ANO GUIOEO OESIGN INSTRUCTIONAL TECHNIQUES.= SELF- ¢ 026
. Se= , INSTRUCTIONAL USE OF TV ANO COMPUTER ¢ o011
LABORATORY INSTRUMENT COMPUTER INTERFACING .= N 068
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INTEROISCIPLINARY INSTRUMENT LABS.= |, C 158
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QUANTITATIVE LABS.% INTRODUCTION OF ECONOMICS MAJOR ANO C 159
2 SE IN SOCIAL SCIENCES.= INTROOUCTION OF HUMAN RELATIONS COUR C 068
OLOGY .= INTROOUCTION OF TWO COURSES IN TECHN N 068
HYSICS/BIOCHEMISTPY.=  INTRODUCTION TO NEUROPHYSIOLOGY/GEOP c 003
STUDENT TAUGHT INTRODUCTION TO PSYCHOLOGY.= G 157 .
BORATORY.= INTRODUCTORY AND AOVANCED PHYSICS LA C 140
. ) REVISED INTROOUCTORY BIOLOGY COURSE.= C 068
’ AUOIO-TUTORIAL INTRODUCTORY BIOLCGY LABORATORY.= ¢ o098
. PROJECT-ORIENTED INTROOUCTORY BIOLOGY LABORATORY.= N 074
. . O-TUTORIAL EQUIPMENT IN INTRODUCTORY BIOLOGY,.= AuT c 122
E.z INOEROEPARTMENTAL INTRODUCTORY BIOLCGY-CHEMI STRY CDURS N 153
MODULAR SELF~PACED INTROOUCTORY CALCULUS.= N 074
. ELF-PACEO LASBORATORY IN INTRODUCTORY CHEMISTRY.= ] T 140
TITATIVE EXPERIMENTS IN INTRODUCTORY CHEMISTRY.= QUAN C 110
INTROOUCTORY COURSE REVISION.= c 031"
Z00LOGY INTRODUCTORY COURSE REDIRECTION.= C 108
MULTIDISCIPLINARY INTRODUCTORY COURSE.= : c 178 .
CIETAL PROBLEMS.= INTROOUCTORY COURSES/CONTEMPORARY SO C 162
- MULTIMEDIA INTROOUCTORY ECONOMICS COURSE.= C 039
N COLORADD.= SUMMER INTROOUCTORY GEOLOGY FIELD PROGRAM I N170
. PHYSICS INTRODUCTORY LASCRATORY EQUIPMENT.= C 024
ECHNIQUES .= INTROOUCTORY PHYSICS MATERIALS AND T C 180
IMPROVEMENT OF INTROOUCTORY PHYSICS FOR ENGINEERS.= C 127
ALS.= INTRODUCTORY PHYSICS LABORATORY MANU C 002
INTRODUCTORY PHYSICS LABORATORY.= C 165
. COMPUTER SOLUTIONS IN INTROOUGTORY PHYSICS.= sy C 142
REDESIGNING INTRODUCTORY PHYSICS.= o C o097 -
SELF-PACED METHODS IN INTRODUCTORY PHYSICS.= C 142
RELATIVITY IN INTRODUCTORY PHYSICS.= C 180
. . .S KELLER METHOO INTRODUCTORY PSYCHOLOGY.= N 074
- : . SCIENCE INQUIRY INTRODUCTORY SEMINAR.= , N 004
H FORTRAN.= INTROOUCTORY STATISTICS COMB8INED WIT, N 081
’ . - WEAK ACIO IONIZATION THERMOOYNAMICS.= N 041 .
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